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qq (57) Abstract: A polypeptide which inhibits nerve cell death in association with Alzheimer's disease. By using a nerve cell system 
capable of inducing the expression of familial Alzheimer's disease variant APP by treating with ecdysone, a gene having an activity 
t-h of protecting the nerve cells from cell death is successfully isolated. This gene encodes a secretory polypeptide consisting of 24 
amino acids. This polypeptide shows an activity of inhibiting nerve cell death caused by the expression of an APP variant and a 
r-H presenilin variant This polypeptide also inhibits cell death caused by A 8 in primary nerve culture. By modifying the amino acids 
O of this polypeptide, moreover, the cell death inhibitory activity can be significantly elevated. These polypeptides and derivatives 
Q thereof are useful as medicines for preventing nerve cell death in association with Alzheimer's disease and as seed compounds for 
JjT developing novel medicines for Alzheimer's disease. 
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#*£«BJ®5E£JWfi|-f 3* U h\ Hunianin 

TVl/^/W v— ^(Alzheimer' s disease; ADjIiJ&jSiifc&^GijKiEfaPs^axTt^ 

K*il£*6H<D*M£SJ£x tt&IQfi3rtftW& (intraneuronal tangles ) N *s«fcV=i 
Hk:it«Wtt©tt (congophilic dence core) %j^oJttUa^*ASS[t 
£Dttflktt&&ft*« ADtW*»JIIW«:?e**«Stt*)g#aEUav^ Jt^tt© 

-c * s c i: g w An e * o x adc & w- &#fl&njn$EftiE®jftm*i 

Mtt®*ltt£AD (FAD) £51 £jg-I1-gE*ncD£flit{G^h Itli, 4ll<Z>ft& 
S^U-r : V642I/F/G APP (R^ti 6957 5 y g?£J$oAPPT-$> 5 APP 695 ©*><£> 
)x K595N/M596L APP (NL-APP), 7Hr- 'J XPSMKJtfc *3«t7>TS-2^«c# 
&&T2> (Shastry, B.S. andGiblin, F.J. (1999) Brain Res. Bull. 48, 121-127 
)o Yamatsuji?>{i, APP© 3 o©V642S'£fi cDNA ^Ulifg^ Fll ic-jitfjf;: 

&ZLmz>Zt7r;V&Ltc (Yamatsuji, T. etal. (1996) Science 272, 1349-1352 

) 0 z&mm&s WK%mnm*i&<DWf&fflffift*m^tzmmizj:vx<b&[m$ti 
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tz (Zhao, B. et al. (1997) J. Neurosci. Res. 47, 253-263; Luo, J. J. et al. 
(1999) J. Neurosci. Res. 55, 629-42) c &tzs Wolozin^tiu FADSBJSSS-Pi N141I 

ps-2 # pci2 mmz&u-z%mizMMji(Dttm*m&)Z> z ^ltfadmm 

m PS-1 #T U wa*CD7tf h — y^^iit^; ^SJEtaUfe (Wolozin, B. et 
al. (1996) Science 274, 1710-1713; Wolozin, B. etal. (1998) Neurobiol. Aging 
19, S23-27) 0 PS-Hco^T^k A/3 »^^H^(trophic factor) © 

tKZ.izj:>omm$nznMfflf®?z<Dm&&*K ps-immitn&miz & k>±¥i?z> 

Zt (Guo,, Q. etal. (1996) Neuroreport 8, 379-83; Zhang, Z. et al. (1998) 
Nature 395, 698-702; Guo, Q. et al. (1999) Proc. Natl. Acad. Sci. U.S.A. 

96. ,4125-30), ®&m?s-i*Mm&mt 3 h V v * v y h fc ft 

J; **lllll&5EK:2*-*-SJ8gtttfB5i; & (Czech, C. et al. (1998) 
Neuroscience 87, 325-36) Z VMVWl&£tiX\,^Zo ^S^PS-l 

mmmfzmmm^T'&zcDtK £ tz^nmrns^mzn ^mm^mtz^^tpiz 

■2^X&mm<D£t&tm$tlX^2>$)<D(D (Weihl, C. C. et al. (1999) J. 
Neurosci. 19, 5360-9; Bursztajn, S. et al. (1998) J. Neurosci. 18, 9790- 
9), Bl*O<D41i0FAD3Se^ (V6423^mPP, NL-APP, PS-lg:il{fc. *5<t7jcps-2 

mmztttznmMfo<Dmwvt&m&£#x^%mmifin^<> ®z.iz, AQ&m 
mom&izmbmg&miz, nj&M]®xffim$ti2,M)m&*iz x zmmztizm 

*ftw&, T)\<y^j^-mizmm?zfflffiKfrbnmfflj&*&m-f2>xv^ 
7?- h-n&v^ommzmmtzztzm&ttZo 
*%0jtiicti$-ei;, w.m.'&TfryjM -r-mm&m V642I 7?D-f khuie 
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fcm&m (V6421 app) zmmmzftm? znmMMm (fh/ecr/v642D £st& 
(mm&mm^ wooo/i4204#^) 0 z<d&x\z, v642iapp^ Yimmm 
mz&^x*-? v>mmizBg{sTmmtz> 0 fh/ecr/v642i m&*=-#y 

z-r^ Mmoj >**^-i/3>xtez<!}>m<Dfflm#mmm*mztizmg 

&V^o -frftWrniZ, £©Fll/EcR/V642I V642I APPlZd;t)g|^^n^TO 

lJ-&fr*>. (AD) MflBUO&SlcDNA^ ^5 U — 

, Cft&±iB Fll/EcR/V642I fcfflj&SH h7>77ii'i/3>bt> V642I APP f3«fc 

y«f^*i»»)«Uffofc 0 ^©*SIH. *S*BJi#f±, V642I APP 
<&{*M-rsif^ii^$|5l^-r5CI fcCfiSSjLfco Humanin (HN) cDNA £ £ -3 
^nfed©^ D->teU iKr^cC247'2;y^cD^ , J^r-?-H*3-h"bT^!3, AD 

[V642I APP. K595N/M596L APP. M146L TV* - >J >(PS)-U £<fc7jc N141I PS-2] 

*«fc^A/?i-43^«t!5^$nsw^ia^^iqi*jrs3^^JWUfcoc:n^^ 

U ;\>3-> h >m (HD) /*Fft/hfflM£jIl&£mi£ (spinocerebellar atazia; SCA 
) izmm Ufc* 1) 401/* 3; > U r Q79 *\ SBglSteffiflJfclgftS (amyotrophic 
lateral sclerosis; ALS) KWJtbfc Cu/Znflc#t£;* — **1^-f K^-f^A 
Hf (Cu/Zn-dependent superoxide dismutase; S0D1) £Atttc<fc -SftMSStt 
C?tL/TttaiSf?§i>?fe. HN mRNA li*ffi#Ji*W^©Jfto<p©»^-C± 
tlS^ilt^fe. HNcDNA£#iMlJg£ h7^7i^i/a>lti:C5v 

iLfc, C©tg#±ri(cli, V642IAPPtc«fc*#lijlBJIS5EA»e)©**35:«8l&*-r 
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ti*-?tz^ mt-X*)^73- K^^UTtg#^tw^JjaufeJl^{i«iMM^^b 

v ®ffi&*&zxm&*um\^tzmm,mm(DCys£imB<DSer&mmx-& 
% z t wm bj u tz o C8A© wmtmmtz & h © u * * ^ - ?stt & %± \z xm $ . 

S14G©aSH±U^^i— tStt^SI^lCtiSD^^to S14G HN ^'J^^K (HNG 
) fi, ignM (l~10nM) fs 4«lT^T©FADS{5?;b> £<D^±;fc«^ffl£^ Ufc 

X's $LtzSl4Gmm&- (HNG) tZ^TtenMb-^l/Tv A/?*s§|&®c:f ifflJia^E^J: 

^is^s^^bfc^ csa (hna) tztt^©fstS(*me.n^*^feo $e>^, 

B¥$B&$§&/#£ti§l^£g¥#r b tz *SH^ 3§@ ©Profr £, 19#g <DPro£T- 

fco Ztz, S14GHN* U^r^K (HNG) CDC8©T 5 y fcUDiSte£4£o tz * 

su His, Arg, ztzizLyst^itzmm&T $ ;mizw.maimx$>-otz* ZblZ, 
si4G hn *>)^y^h'iz2Tum<D&m*mxi,tzi&m. nm&mftm*$ e> 

*wm, AQizMmT%&mMMKfrbm&*&m?zmmte*>)^7'z?- 

(1) 5S (I) 

Pro-Xn,-(Cys/bXaa)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro (I) 
(3£fs rcys/bXaaj (iCys^feliMttT 7 5. ^ & r(Leu/Arg)j liLeu££{iArg 
, i"(Gly/Ser)j {iGlySfcteSerT'&tK Xn„ Xn 2 , l>*Xn 3 tt^ft^*aii:J;:lO 
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(2) TIB (a) £fcfcfc (b) legBSB©* U ^7?- K, 

( a ) iE?'J#-5§ : 5 ~ 8 , 10, 12. 13, 2 1 ~ 2 4 , 2 6 ~ 2 9 > 32 
, 3 3, 3 7~4 0, 4 6, 4 8, 5 4, &<fcl>- 6 0 t>tz 5p<t 0 miRZft,* 
T ^ y ^S2?iJ «: £ K <J ^ K , 

( b ) IE?'JM : 5 ~ 8 , 10, 12, 13, 2 1 ~ 2 4 , 26-29, 32 
, 3 3, 3 7-4 0, 4 6, 4 8, 5 4, &£V6 0 *>£&3f¥cfc K>MtR$ft.Z> 

(3) &mmmtv)mM<DtLih\zm^z>, <u s&(± (2) tgBm^^u^-r^ 

(4) ( 1 ) fr<b ( 3 ) ©iN-rti^^sB®©^ 1 ;^^ ^ tmcDTno^-y^ k^<d 

(5) (1) frt> (4) O^Tn^tCsBigcD^'J^.^ K<&zi- KfSDNA, 

(6) (5) izmmwnAitfin xztitz^?*-, 

(7) (6) (CIB®©^ 5 

(8) (7) izt2m<Dm£mm*t$mi>. mm^^tz^v^y^ \**mm£.M$&$. 
tz\zz<Dtgm±mfr t>\si$it zumz-ats, ( 1 ) (4) (D^-rn^tciBie© 

(9) (i)*»e (4) (D^ttiMzmmcDtfv^zrr F^wmmmzmMmtz 

(10) (1) *»& (4) ©^t* ftfrtCiemcDtf'J^r^ Kl3<fc£*ffljJ§5EcDillJ#JrS 



WO 01/21787 PCT/JPOO/06314 



(a) (i) &e> (4) (D^mt^zidmo^o^y^- b'ow&TX'mmw.tm 

(b) ttJE^^tlit^iiv Z<gtsJ5te, 

(1 1) (1)*5> (4) (D^Tti-frlz&mcD-XV^y?- h*{3«tS^«fflJ3S5EOirp 

(a) *M^«*J:V (1) (4) ©v^ftfrtgBfj©* U h*© 
#?9ETT»ISIIIIia5ESB!?l|-r-5xa % 

(b) #*i«MS5E&tftaj-rsx« % 

(i 2) (i) a»e> (4) ©orft^iciBm^u^r?- Ftz&znmfflB&jz&tw 

(a) *«IK***J«fcV (1) frb (4) ©VNm^fclBlfe®^ 1 ;^.^ H©# 

(b) #eaus5E*tftai"rsxs % 

(c) »j(i«Bis5E*(eai*tei4«i«y"r4flj^*a«?'r«xs % ^tsism. 

(13) (i)*?> (4) o^-rn^tcg3«©Ji?'j^r^K*fctt (6) izmmcD 

(14) nmm&yztwmm-e&z, ( i 3 ) izg3tt<z>gx«Bj«« % 

( i 5) ttm£&*&5mm(D^ffi3itzteftmizm^e>ti2>. a 3) \zmm<Dm 
mm**.®. 

(i 6) my/M •?-m<D?W3$.tztefemizm^t>ti2>, a 3)£gBtt<z>isag 

(17) (1) frfe (3) ©^m^tZlBfgO^U^T-^-KlZ^-rstit^ 
(1 8) : 4tg3«Offi*E5U*»&acSDNA*&ti*©ffiffl»|fcM 

#J&4>&< tblSZ K^^tfx ( 1 )*><=> (4) ©U^ti^{cg3m<Z)^U 

(i9) (i)^^(4) ©^-rn^tciBig©^';^^ k s^acD* 
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mm<*i) i i&'£\stz^7'3- K£fcttsan£J!-ro -^^^y^Y^t^y^-v^ v 

^^7- (peptide isosteres) 7y#£*iT & <fci^o ^ y h*{i N 

<fc<. SittT-fccfc^o mmz\Zs T-b^Mbx Ti/M^ ADP'J^^Mb> 75 F 
<b> [77t> (flavin), **U;*-^h\ * * Utf*- K8H(K*x flgff, J§gftS§z§ 

yi-h-^mmtZo *«B^#*s^6tt&> Humanin (HN>*'J^:7^ 5 y& 

E#J&fiB#IM : 5fC, Rtfy^r^K&n—K r>l>— 5** ^7 1/ 

-A©cDNAg2?'J£E3*JM : 4£^fa Humanin {£, ADtzMg-r 3tM$iHllf3?E& 

Humanin ©7 5 J $> Z HNG (S14G) (SB^'JS^ : 8) li, Humanin Kit 

^ I00~~l000{gm^7>*zii-J ZM*7f;Ltz 0 £fc % HNG©8#0©Cystt,His 
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, HNG©f83K*T-&£ AGA-HNG (@B^J#^ : 6 0) HNG £ 9 * 
mVfzo*&W(DntV^7?- K£fcfc, Humanin, HNG, AGA-HNG, &&7f?tlt>(D Cys 

*^B^l3ct(9s Humanin ©C^ld FLAG (DYKDDDDK) ^MJDU-C* 
, #^«^Wci5W£#;t&^£ 3 )<, £ Humanin © 

47i;m (KRRA) ^©T^y^Cg&LTfc, tg*© Humain £|5j3?© 
W^H^ffl$r*UT^fc (mmm6) 0 Ztlbommt, Humanin, HNG, AGA-HNG 

#$BBJ!#I± Humanin (DK^mfo^m^tzi! btZ&MteMtif &fTl\ Humanin 
<z>3#@~i9#ga>c,fc5i7:r$ y^cD^y^^ K (hn-17, isyjs^: 2 1) 

)o $613, HNG©3§g©Profr£19#g©Pro;&>£&3* , J^:7 , 3 : - H (HNG-17, IE 
2 4) ©^T^i^Sfc^T'^iHlgglUT, *©»*£ij«*EW 

Mfe&it&mLtziizz^ m&*m&{stz££*mu±<D7 5.;mmmii i w%iRi 

fgT-fe^fco d©^K<fct>, HNG-174«T-#iS$fflflS5EcD}ip^Jtz*K6*}*T5 jWl 
ti, l#g©Pro, 6ffi©Cys, 7#g©Leu, 10~12#g© Leu-Thr-Gly, 17#g© 

?Tom?\j®.x-&%zti*mn\,tzo it^t, cn?.©ia§ii^ifcsj N 

M&©&, 7St4K#Mift&±i3©7T^&T-£;t&, ffiCT 5 J ^Kg&qJ 
|g-e$>^)Ci:-e^^ 0 #lx.J£, NHG-17©12#g©Gly&SerT-£oTfc {tftt>% 
HN-17), #£E&^?Sf$li*fcft&i,> 0 7#g©Leu{z*B^f SgBifiTyArg^S 
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mztix^z-SfiSLXv^n- k (HNR;iH^j#^: 7) it, ^nmtmmonmm 

W£tt£^bfc (mmmi 2) c £fc±fS©<£?KNHG-17©6#@(3*Bii'r3Cys 
\t, HNGKfct^THis. Arg, SfcteLysii^ofciggttT =• J iClilttHi 

*$gBJ3cD* V^T*?- Ktt, (I) 
Pro-Xn,-(Cys/bXaa)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro (I ) 
*e>>&ST5^^S2^J$r#^s 7;i/^A-fv-)| (AD) £WaT3WsIifi)!§?E£ 
jmStJt5Mtt*ft5^U^7f Ktf-aSftSo 5£*> rcys/bXaaj liCysgjfcli 
JUttT^i, r(Leu/Arg)j &Leu£ fciiArg^ r(Gly/Ser)j (iGlySfe{iSer-r* 
<fc!K Xiv Xn 2 , jo^rjcx^li-eti^miiL^lO^SWTOffi^CDT^ y^^^f 

Pro-(Xaa) 1 . 10 -(Cys/bXaa)-(Leu/Arg)-(Xaa),. 10 -Leu-Thr-(Gly/Ser)-(Xaa) l . 10 -Pro 

(ID 

(St*. Xaaliffi«©T5. r(Xaa).. n j liiD~DSS0tti07;y^ TbXaa 
j liig«t47'^SL rcys/bXaaj (iCysS fcliMttT- 5 J r(Leu/Arg)j li 
Leu£fciiArg. r(Gl y /Ser)j ttGly£ fcliSer^gfT) • 

SScDiggteT^ ^^iiUTlix Arg, Lys, 3; fcliHis^lf e,ti-5c MttT^ 
^i:LT Arg N Lys, ££tiHis £#o#&HJ3©# y K©7 5; J KBB$ltt. 

00 
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Pro-Xn r (Cys/Arg/Lys/His)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro (III) 
(5£+, l"(Cys/Arg/Lys/His)j (2Cys, Arg, Lys, His, r(Leu/Arg)j «Leu 

£fciiArg, r(Gi y /Ser)j JiGlyS fcliSerTfe U , Xn„ Xn 2 , * J: VXn,l4*tt*n 

U < te, Xn„ Xn 2 , *«tVXn 9 tt*n-?'iXlSarK: 2—6,-0—4, 2—6 gl 

S©f£^©T^ygg ("Tftfe*,, Xn,=(Xaa) 2 _ 6 , Xn 2 =(Xaa) 0 . 4 , *3«fctf Xn 3 =(Xaa) 2 _ 6 
K J;*)»*L<J±-tit-?naSct 3-5, 1-3, *J;W 3-5 g|g©ffi§CDTS. 
>>K (fftto-fc, Xn,=(Xaa) 3 . s , Xn 2 =(Xaa),. 3 , *J;V Xn 3 =(Xaa) 3 . s ), ^*>#£ L 
< ii**i*ft»£lc 4, 2, * J;t>* 4^S©filc©T S >>M ftfc>t„ Xn,=(Xaa) 4 
> Xn 2 =(Xaa) 2 , £J:tf Xn 3 =(Xaa) 4 ) T-&3 0 638MjE^ttiW3*tfc7 S y«tter 

^^Itlt 4£iS, 2g£«, 48MloffJB<D7'5>'ll*»6«:* Xn„ 

Xn 2 , &&mn 3 <D^-rtlt(>$.tzi*£:XlZ, 6^1£ fctt*ftWT<Z>ffl*<D7' $ J R 

co«t5^'M7f KB. &sn©^r^ K^«a«tj:»j«!a-r*c:i:*«?[r 

Xn, ©E^J^UTtt, *?£L<tt, (Arg/Ala)-(Gly/Ala)-(Phe/Ala)- 
( Se r / A 1 a ) 6 ft § @E jaj *s £ rjc c ft 6 © IE W «c « # ft g % # in * 6 ft fc @S W ** £ 
£ft-2><> ^Jx.« rArg/Alaj J4ArgSfc,4AlaT-$.-2>C i:^^-T (ffe&lpMi 

r/j tt^rn^^^a-e^^c t*mt)o c©ck?ftiE?'j^ urtt, Arg- 

Gly-Phe-Ser, Ala-Gly-Phe-Ser, Arg-Ala-Phe-Ser, Arg-Gly-Ala-Ser, £ tz it 
Arg-Gly-Phe-Ala ttZWmf btlZo ffetCfc, Arg-Gly-Ala-Ala, Arg-Ala-Phe-Ala 
, Arg-Ala-Ala-Ser, Arg-Ala-A la-Ala, Ala-Gly-Phe-Ala, Ala-Gly-Ala-Ser, 
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Ala-Gly-Ala-Ala, Ala-Ala-Phe-Sei\ Ala-Ala-Phe-Ala, Ala-Ala-Ala-Ser, 
7>- Ala-Ala-Aia-Ala&£#£&JT,So £fc> ITS, *£i#CD<£#l$ 

Il^Cffilt575 y®®^;u-^©g&&£#3M:f e>n£o Xn 2 cose 

TUkUTtt* $?£U<li, 0>J;U£ (Leu/Ala)-( Leu/Ala) fre>&£>I2?U ft 

Leu-Leu, Ala-Leu, Leu-Ala & £#3*t:f £ti£ 0 Ala-Ala#^£ft.5o Sfc 

, Xn 3 £DIB?U£ UTte, $?£L<(;fc, 0!*.K (Glu/Ala)-(Ile/Ala)-(Asp/Ala)- 
(Leu/Ala)*^ * S Efllfc <fc C ft 6 ©KBI iz fiMfcWHifctfjbn tl h ft*: B?U 
S*V5, ClCDcfc5&@E?!l£: Ltlt Glu-Ile-Asp-Leu, Ala-Ile-Asp-Leu, Glu- 
Ala-Asp-Leu, Glu-Ile-Ala-Leu, Glu-Ile-Asp-Ala teiZttmf ZtlZo mzt>, 
Glu-Ile-Ala-Ala, G 1 u-A la-Asp- A la, Glu-Ala-Ala-Leu, Glu-Ala-Ala-Ala, Ala- 
Ile-Asp-Ala, Ala-Ile-Ala-Leu, Ala-Ile-Ala-Ala, Ala-Ala-Asp-Leu, Ala-Ala- 
Asp-Ala, Ala-Ala-Ala-Leu, fecfcrj Ala-Ala-Ala-Ala & tl%> 0 Xn,, Xn 2 

mzmmt zw&mi&mt, mtnmmm wx\t maws) wmxnmzm 
(mzttvy bMj&mmism) cisi^ app, ps-i, ps-2 ©sutt ( 

V642I/F/G APP, NL-APP, M146L PS-1, *5«tV N141I PS-2) O&mz <fc *) 
9l*3EC*ns^ «3tt*M£**^©A,ff <0)*.«A/n-43) ©Bine cfc^Tfc^l 

*mm&^x rrw\<< ^—m^zmm-r^ntsmmt^nm 
-rsj tit, ±$a*gtsmzMm-rzwmms&W(D'j>rjL< t.t> l^zmm+zz: 

«HHttx-^«c«UW-Cttft<T4). **£WIM£ftfttf «fc^o #^Jia5EOfflJ»J 

W000/14204#jS) r^t^tSClt^lS, 

I«:»&7jft4Mitnit flfliltt V642I/F/G APP, NL-APP, M146L PS-1, £ 
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ZCD-XV^y?- \*<D&&T£tzte$m&TXmmz¥M>m& : ?* h7>77i^ 
h Its MMWt&m^lsX <b <fc^o FADSte^li. Sl2it4rD^— ^-Sfi^n 

vxmz*), mmmt, idmta. m<DBmmit$.tzizMAM 

JWb&if) <DM%.lz&^Xi7 5Z.£&ajmx&Z 0 

*$g0J3a>* U^r-^ K?'J#^:5~8. 10. 12. 13, 2 1 

~24. 26~29. 32. 3 3. 3 7~4 0. 4 6. 4 8. 5 4. 

ftiPtfeT^ y^gB3FU$:^, T^l^Wv— #| (AD) izMMi- znmMB&?Z$: 
<fc L<<il2WF*k $t>lZK£L<mOUft > L<tt8W I*! ( 

ct <. £tzsmz&ttz7Kv^7'3- Y(Dumx&-ox*> j;^o 
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I^'JM : 5 ~ 8 , 10, 12, 13, 2 1 ~ 2 4 , 2 6 ~ 2 9 , 32. 33, 
37~40, 4 6, 4 8, 5 4, 6 0 7> 6> &SPot 0 51^^ T ^ J m 

So «#WiSI&tt, #ISaBJia5E«i»JK*Ri«J«:7 , $>'® (fiSliti HNG-17 \Z&\> 
U^>. t;u^^> n t*?-s;>), m&7K;m (mz.l£TXs^*f>m> 9)\> 

VI, pp.3-74, ^^b^liJA, 1992^) 0 ^7*?- K ©^jfcfctt, @*§£/£i£, 
£(C«fct> HumanincDNA («jtKE?U« : 4) C^iSiAU m^S£W 
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. »*U<tt7'$>'K5003aaSW^ <fct>$?£L<{il00agJ^I*J> <fc!)*tyg=b< 

L < «60kDa^F*K «fc»)*F*L<ttl5kDafiU^ ct D b < ti6kDaJ^F*k 
»$l< «4kDaW(*JT-feSo 

i: & 2 o©# y h* Ufc# ij K t) „ ^r?- K^fiJEC i 9 s 

£ fe \t * y ^ r?- h* © =j - k mm, * 7 u - a -r § ct o \z mm 
<t-5&?&sis©5n,^:7-?- Hfrfcsajroji-sfcs^jKy ^r*- K^-efiB^©^ 

'J^^K^H*6n*, His**\ HA*^, GFP, h 

Ifllv tnu 9 s-h7>^7i7- t? (gst) tazttm? btlZo £tz, 

7 , b«eit*fctt7 , nseircDiB9y«cifA»wf)ns* s N *ne> kumiss n*^ 
o **w©7i«y^r^K**»t:iiisjijiffltHH*aa*ti&a&«>k:. cnsss 

*fc» *»W©5Ky^r^-Kt3tt % -£©Jifc^g;ft3„ c©J;d&i£tti?a;fc 

hjsal *mm, mmi&, vvo-imm, 7uv*>wtm. 7v;u^jg s 
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4>wl&, u/\^m^ m^am.^ y s/a*bmb % 

igas©ac«tts ^ix.«, *u^^Ht#aErs«t8»©*«» *y^r^K© 
LTf7tond5o ^wcD^u^r^Hkitts *©n**u c*«js s 

V^'J^^ ^Wt57? yi£©$J$l©#f£S©V^iXfr#&IIM©flfe© 

=r )v m «t ^ e> tu s # z ti *> iz $1 ps £ n & v > o 

(PEG), f^h7> (dextran), &£>i^(£flii©* y tti^T * 

izmm-c&Zo ztzs Tz;mi*?im<D7<;&izm%.£tii'. Kumars ; 
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&, ■< ^^A^-gr, tK7^>^ FiS^, 

> t£SgMfirt8PS«#au NMR, X«teiM^S$*r&»©#«K£oT*par U 

iSS^-r?)<b^*8S:it-r*c:i:*)#x.?)tLSo £©£$lcR*£ftfcdW#l!l 
««f*/B*tf "r*a*S*»B\ H«60>J{c:gB«e©^{c:^oTTs;-fe-r-r-5Cii:*s-c 

DHA©*3feli«rfc:*!ll83*l.'*\ 1^J$DNA, >5tV ADNA, cDNA 
BJJ©DNAl;:(i, gB?iJ#-s§ : 4 T-^£ft-5Humanin K "T 3cDNA#^£n£«, * 

fc, lE^'JM : 5 ~ 8 , 10, 12, 13, 21-24, 2 6 ~ 2 9 , 32, 3 
3, 3 7-4 0, 4 6, 4 8, 5 4, Sfctt 6 0 JCI3«©T S J W&zi— K"T 3 
e«©«MK»-3<ff«E3m&*r5DNA**$8;tt3o #»UI!©DNAfciu 3 

, *'JAttinE?"J, IRES, mRNAS^b • ^SfofcfcEai* &^tr) £^A,T-* efci^o 

*^bj©dna(±, ^ ^ * - fli a t r *&m<D * u ^.r^ K ©Mic *u/g t -5 c: 
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ttfX-ZZo ifi — '^#-mt UT(i, #'J;tfi\ * * =l d $ ■< ;i/*-sf '*fflflg^ 
(Okamoto et al., J. Biol. Chem. 270: 4205-4208, 1995X pcDNA-CMJ5§2& ( 
Takahashi et al., J. Biol. Chem. 270: 19041-19045, 1995), *5=tt>* CMVt"d 
H-C0S*HIS^ (Yamatsuji etal., EMB0 J. 15: 498-509, 1996 

13, Humanin&ilF HNG^tiiu &m£ittzffl!&frt>ffl1&Mzftm£ti, ftWZti 
, g?^* — $:IS^-r-5Cl t#T-£So *^bj©^ U h\ £ fcli#3&Bj§cD 

t m-& z n % * -e $ n t v> t 4 ^ 0 
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>j ^t-^ k *ftm+ z> ^ * * - *mmz m at z c £ c «t d ^ amalgam £ & « 
in v/ro (c*H%r#«s<ijja©«ffliia5E*wi«!i-r*3i:3&«T**o ^t*©* 

K*ffljBrtT?«3B£ t#Tg.5„ %c»T 

^CSSWd^ftS i^l:. fc^-&/#£ft7c Humanin (HN) si* »J Ktt, ifffl 
!IS^»©»«#l&10iiMW±Tf»|S|fflJIS^*Wf|alt-S«tt*^Ux l-10x/M©«a 
■?§*©ffl)frJr£&£^Lfco HNG33«fcV AGA-HNG jKU ^r*- Ktt, ^lnM 

^79- h-*=i- \*tzmkzmi®^mAi,T&mt?vz>ztiz£-3xt)i>tzt>$ 
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gitZZ t<bX% Z> 0 ©Jft-£;5&te* in vivoX&^>Xi) exvivoXh 

aav (T^y s<2?—s fr^^z $ — a^-r 

fit) Robbins and Ghivizzani, Pharmacol. Ther. 80: 35-47, 1998K U ho^ 

(Engel and Kohn, Front. Biosci. 4: e26-33, 1999) v 
■4 JIX^Z # — (Lundstrom, K., 1999, J. Recept. Signal ...Transduct. Res. 19: 
673-686) te¥*m^Z>Z.h&%z.hi\Z>*K Ztl fclCf&lRSSft&^o 

cware&siatK miftJFH^ft&^o »ai&*ftwsi«k lt a, nmmmmm 

iJV^-C^^iMJjacSBfla^E^CiSCl i:* s B^?>^(c^n-CV>S (I. Nishimoto et 
al.,1997, Adv. Pharmacol., 41: 337-368),, Z <DMti&?ZlZlZ, APP (I. Nishimoto 
etal.,1998, Neurobiol. Aging., 19: S33-S38) ^yu-te — U > (Nishimura et 
al., 1999, Clin. Genet. 55: 219-225) ©^-SaCrSte-fb^H-S-UTOSC 

nmm&*&m*zmM£Lxmi>t>tizziii!fimft$tiZo *%m<om 
mtmyu&m^x, r^v^-fv-^t*, &w&mm<D 

mMmzmmtZ1%m* : ¥'ffiirZ>Z£$-Rimx$>%> (T. Kirino, 1982, Brain 
Res., 239: 57-69) D ^©flfes ffigi&ftd^— *>V >M (M.H. Polymeropoulos et 
al., 1997, Science, 276: 2045-2047), TF&/u&U— t-/J^(Lewy bodies)^! 
(H.G. Spillantini et al., 1998, Proc. Natl. Acad. Sci. USA, 95: 6469-6473 

), fem^ffivttMLtttZo Apposata-* 

aplpi $t^ts^7D— -em&WKDmmmB^t^titix^z ( 

Lenkkeri, U. et al., 1998, Hum. Genet. 102: 192-196) Ztfrb, ^.ya—\f 
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fls*L<tt»#> H<*«jlc:»4^ *a*-$>£JI*!I;dCs ttttittk SWbfcU S£iS#Jv 

3£fts I5f*Ji&s flSKA% i#I£f*k MUttA* H£A* £tci£mnmz?ft>ti5Z 
0J3©E^S/?£%I4> BMP*. «Sgfl$i*u Mrt$fcl4fflI*F*a»*«trfflB©* 

#«*tt**»t»Wr*««i:ai*J:-5K:«a#$n*Ci:4*»SL^o f ftfc 
Humanin* 'J^KJfclicnt |6)^©M*i H&5E«Slf^ffl ft * f -5 * ©T* 
$>n«, ^ft<£& lnMJ^ £?£U<I4 lOnMJiU^ iDJfJKIJ 100nMW± 

t < 10pMJW±, 4 0 »S U < 14 100pMW±, 4 D » £ i < <4 lnMJiLth ft 5 4 
dlCS-^^^^^tT-fe-So St AGA-HNG T-$>ftf4, HNG©g&:9-©— £> 
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^Hftttte, 00 *K HN ^HNGfc y^7*>r\ *fctt*ixe>0D6IS# 

^fFHSU Ctl^JaJHtO-tf^r, fcW v& 'J £ □ 

-T-3 C 3 <, fy^D-t^M, ^lfe7W«7V r©II$*BIJ!S£ 

fflV^, — 7-;Haft*14t5M^yu K— v*»scttc«t *)f^Kr-5 

d£#T-&£ 0 S/t<*©«lix &^©#$£{Cfto-CfT-5 3 (Ed. Harlow 

and David Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor 
Laboratory, 1988) 0 

7?- K©$BM©&mfc fizmm? s z t &*imx&Zo 

Human in * L < fcfc Humanin«^.^ K©Jfii4'*fel4#^flSS^#tr^P , 3aj^ 
©&T#, AD&^tf#M*fcli^©ftli©fii[^^t4^©^®f^fel4W^{cffl 
i^&c:£:#T-§5TOte#&£o 0!l;L{£|6]t;AD, f §#T**K jfii*©HNfStt©fa^A 

^S^&^bTIi, #J;itfflt Humanin Jatf^ffl^feRIAatCfc tK Jfitftt^fcfctti 



WO 01/21787 PCT/JP00/06314' 

22 



*J:^o mX\t, Fatk F(ab' ) 2 N Fv, £ fzlt^tiZcDmBW&^StiZo %tz. 

n£te^if^rfr£oT^TfcJ; <, @>mmizM'&t<ti2,£XfrM$tiX^X<b J; 
^BJ«^^ N Humanin £n- H-fSDNA (1BJU#-^ : 4) £ fete^*g*iiJi(K 

lis A:T\ G:C<7JMM^e^S2*|iDNACD-^CDiI{Z^-r^fl!l^®^^Jg-ro £ 

mx-ftzm-sizmbft-r. 70%w±, l < f25o%w±, «tt)#£L<ii8o% 

•TfttfJ^o IB^JOfSl-ttlis 0y;U£;Saftr A ]tschul,S. F. etal., 1990, J. Mol . 
Biol. 215: 403-410j lZ$Em<Dfimz®:iXm%.t2> C fc^t & 5» 

^cD«fc5&DNA£li N ;*;^BJ©^;7-^ — h'^ SDNA^RNACD&fcB^iifliKffl 

Y5L\&*>7\s-*J- Ymmfa (Wilis T^-teV*;*';^-;*^;*^ h"-^ 
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&tz, *%w<D*v^7^Y\z&%M^<zmuft®.*fa&irz>i5 
m^m-r^o z^umt, (a) -frmm-xv^r?- \ i <DW&TxfflMfz*mm 

&mfflfaKizistt2>*mwo-#V'<7 r ?- F£tttzmk&<Dm^ 
z&&tz>tz&izm^t>timz>o cni;j;>K xm. ^tzitmxrs 

ztz, *&w\z. *ftBn<D#v^79- \nz£z>nmmi&?Z(Dmffliztt?z>ib'& 
(D*v^7'^h-(D&&TX'nmmMw,zmm-rzjLm. (b) mzmmft 
nmmm?z*{%.m t tz v nm u & o t z'ib&to s 7 * -t ^ -r a ah> £ 

M*mm ifiiftm isai l# zmmit-iryKDft m z&mtz z t 
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*u (b) #««Bia5E4tftai-rsxs x *5«tv (c) w&m&?z* ferns. tzitmu 

f*<b-&4&£»&*-*xs % *#tfo il(c) K:fcoTtt> e*<D»J(IIK:*H- 
&bj©* y^r?- HtCfcSW^jHHfla^CJqif&J^iag-rs^b^cD^fili;* t>, # 

*fcffiu xa (c) tx£^T\ tt-fb-&«©#ttTK:*siJ'5»*K:Jt^ xg (a 

4K-T3C:i;*-T-£3o C©<fc 'J— -i^JXfc^TWu #36BJ§cd# D ^:7• 
^- K {X J; S#JgaeilS?E©JtP^JCDI®g5^Jz; IB LT , Wtfr<Dib'£1to £ t> £ <=> K i§ 

m%i5W,z®mzt£<, %mfflm&x$>tii£. mz.m$mizmQ$ti2>o ztzm 
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>?mz&*)X? U-->£ r U&tK GAL4 DNA^^fc DNA££i^ 
7"^ Ki3ctrjcGAL4fe^rS^b^^*if©l£¥«tt<b^r^: K£ N *tl?ti*&BM 

(o-xv^r?- ¥&&ifmk*>^?'gt<D®.-&t> y^tmt ^x&mmt. dna 

-=>^ts:Ht^^5. zom^s &&Lm,m\z&®te&&mLx\,^z>z 
]&m*mmfflmtei:fr<ommt2>z£&&i£L\,^ nmm^tvxit. mz. 

\t mmm. PC12*fflJ3S (L. A. Greene teXU A. S. Tischler, 1976, Proc. Natl. 
Acad. Sci. USA, 73: 2424-2428)> NTERA2*fflfl§(J. Skowronski:fc F. Singer, 
1985, Proc. Natl. Acad. Sci. USA, 82: 6050-6054)> SH-SY5Yif!fflflS(L. Odelstad 
et al., 1981, Brain Res., 224: 69-82 ) 3? &m e>ft£o 

(BIAcorettiSD^CiDo 'J-->^'lt 3 > £± h 'J $7n MJ 
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Hl&> Humanin cDNA ^ -5. V642I APPK«fc £iiifBJ®5Eft 7 3 

DNABJrJtft. S*>:K^@3?'J (-934*^600; lSg®iI» Humanin ORF (DM® 
(DmmzMJfoV. Z<Dlt&&m& iC^bT^'J^-B-feo V642I APP 

j^^i^n* fii/ecr fflsscDiMiia^tc^-r^^n^cD^tt^^t^i-o 

Fll/EcR,«{3 V642IAPPS3-H-T5 pIND (1/zg) l,ug© pEF-BOS * 

tzte^iX^tMOmm**:^— K-T-S pEF-BOS 3 F7>X7i^ h u m 

ft$J^U&opEF-B0S ft h7^7i^ h Ufc «5S t^ft^ft©DNA®r#ft h^> 

rf ^ 4 XrSte # & o fc d i: ft ^ 1" „ 

x^^v>|;J; D^£*x3 V642I APP©*3R££*#«*MS5Efc: 
DT63 £ DT171 *n->©a&JR£35*"f 0-C&3o Fll/EcR MUSK* 
<f V>B*S! V642I APP X^*5. Kfcft{Z, pEF-BOS, DT63, ££&DTl71 (DT63 
£Dl71& pEF-BOS \Z>? d — WbSflTl^S) ft l-7>^7i^ h U Ponasterone 

^-TV^S© 72 mm&, h V/i>7>U-mffo7vb-4 tC«fct)iSBJS5Eftafl^ 

-®$>-2>iafig{ix 3lU©l!E3Abfe h v>^7^^^>3 >©^©¥t9±S.D.fta 
■To DT63hDT17HSIH 1 £jj*£ftTO£>o 
EI3{±, PADae?©*iHfc:J:»}fi!*$n*#««BJa5Ek:*W* DT63 *D-> 
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©$J^£^-f HT-feSo FUMti&lZ pcDNA£fcli V642I APP, NL-APP N M146L PS-1 
> &b<« N141I PS-2&3- K-TS pcDNAt&fC, pEF-BOS (vec) DT63 
pEF-BOS «£h^>*7x*hb 72B#BBJ£*bfco HMSJEth'J^ 

m&i,tz ^7^7I^>3 >cd^cd¥±9±s.d.^^- 0 

DT29^ DT44, :feJ;V DT171 ^D->©ai^t@t*$>5o El 3 £ |ipf3Hc: s Fll 
fflllBC pcDNA £7c(i V642I APP> NL-APP> M146L PS-b b < f± N141I PS-2& 
pcDNA fc&K, pEF-BOS (pBOS) g-fctt DT ^D — >§3- KfS 
pEF-BOS £ h7^7i^ b b 72BSIHJ&*bfcoHlliS5E* H D ^T^-g^T- 
y-tr^* l:i DSH^bfeo DT29£DT44fil2 l£^£ixT^.3o 3 o©|i®&£|iUBS{;: 
ff^fci::5, ^— tNl/fc »il©ttf( h7>77i^i/3>§ UpcDNA+pBOS 
) WtftaibT^fco RI«0|HftttiJ>«:< i:*3|51ffofco EI*<Z>i7— yt-CD* 

-HtS7*77* K pHN ©af^StitfeS. FllifcfflJJSl;:^^* — (pcDNA 
V642IAPP,NL-APP,M146LPS-bfcb<l£ N141I PS-2&3 — pcDNA 
pFLAG HN ^n-KfS pFLAG (pHN) £h^>*7x*hL 72 

B#P^^L7c 0 M?E£ h y^>r;p— »»7yfe-f £«fc {?$J^bfco fill* 3 Is) 
©»£ bfcSH«gjRCD¥*9±S.D.**'ro 
0 6li, V642I APPfc«fc &8S*$ft3#ii£»JS^fc#tt<S % pHN£h7>*7:c 

* hbfcPii«ia*&©is*±»o»ft!i»**^-riaT»*oFniiiBiisfc: pcdna^ 

tz\Z V642IAPP^zi- Kf5 pcDNA lii^#STt 3 B?M h 5 >*!7 h b 
, 18%FBS£#fc HamF-12 T 2 B3IStfg#bfc^ CM/Fll-pHN (CM/pHN), CN/F11- 
vec (CM/vecX *fctt«fjBaJS*6 (18%FBS£^tf$r b^ HamF-12) T?67B3lfflJ§*t 
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BS$E**l£Lfco ttl* 3 ®©»:£UfcHS*i&S©¥iS±S.D. P<0.01 li 

Student CD t^^tcj; 3„ 

r*- r*CD&J&RJi&tt&5*rWCfcao M Mti&MBim (30,ug 
protein) *5cfcl>-tg#_hfg (20//1) £Tris/Triciney;i/mm&I&^ UtFLAGm^ 
^fe^Ay7Dy h£fr -otzmmZTF? ( 1 : b 9 7 31 > 3 L© 
IffljfiS ; 2 : pFLAGfc |>^>^^i^ h UfeifflSS ; 3 : pHN£ b^>J*:7.x* h bfc 
i«)o £©/•?* ;H±. pHN. pHNG> £fc(ipHNA£ h7>^7i? h LfelfflllS©J$ 
H±7g*^tHt3jS«f L/fe«*Tf*-5o £©3 lx->(i N tg^ri^tC^^n-S HN 

* u^r*- f©*^ * -£**^-r s fc&tz, m^bfciis© shn-flag ( 

MAPRGFSCLLLLTSEIDLPVKRRAGTDYKDDDDK : TWt FLAG*$0 (E5U«- : 6) ©-f 

^^ElT*$)^o F11|||]J&(Z pHN, pHNA. £fct£pHNR (L9R HN£ n — h* f -5 pFLAG 
) hU_72l^ll8«tiffl|fi»ffi«*J:V«fi|±»S:IgijRU El 7 

"tV**^ : HN©^^±^B2?'J^^rS'tt ; &^-rillT-^So EGFP cDNA (U->2 
X HN-EGFPlt-g-cDNA (U->3), £tzlt HNR-EGFP cDNA (U->4) £Fll«k: 
h7>^7i^FU 72f$n&£iNlIj|gfflffl» (ST^*^, 10//g/l— >) gcfc 

\tmm±m (st^*^, 20jue/i^->) £iaEGFP#y ^D-±;i/tJt# (1/2000 

) &*.TFmm-£tnW¥lgf8fitt. (1/5000) *fflt^fc-f 7d y h K J: Dftltf 
bfco P^*;i/©b — >lli r v>*7x^i>3 >£fr^&a^fcFll$fflJJSi£3fc© 

09li, V642I APPK<fc9R*3ft3#*liNMS5EK:33tt*, -^fiKHN (sHN) *«fc 
7Jf©iS^^OMS:^tit$»5« Fll^ffllgfz V642I APP&3— r'-T-S 
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pcDNA £ \>5>X7x.9 h U sHN (tc*© HN) (EJOM : 5) 

s sHNG (S14G) (IB?U«: 8), sHNA (C8A) : 9), C8£^Lfc sHN © 

^ V - S ( C8-C8 h C pfc © KRRA £ AAAA {Z g & U tc sHN ( 

KRRA2 1/22/23 /24AAAA) (HBBIM : 1 0) tlltfe. h7>77i^>> 3 > 72 

isra&c, h v^>7)i-mvfcTvt'( iz*. »? ioiia5B*as3ebfco 3@©^s:l 

&HS*©¥J§±S.D.&^-ro 

Ell 0{£, M146L PS-K N141I PS-2 N NL-APP CJ: 0 B**n*»«£«B 

JS5EfcI*SW-3 sHN.sHNG.gfctt sHNA<D$j|g£7js-rEJT-&3oEI 9 t |HUm3,M146L 
PS-1, N141I PS-2, Sfctt NL-APP cDNA £ h 7 7 i * h tfc Fll *fflj§a$:, 
«^&ii£© sHN (tg*© HN), sHNG (S14G), sHNA (C8A) fllLfe. 

«iJ^Ufco 3Il]©?4i:bfc||^©¥^±S.D.5:^^o 

eii nt, FAD&fe^oftmtz&bmmztiz&mmmizjsvz phn, phng, $ 

felt pHNA<D^^*^-riai?*.?)oFlimt^^^^-(pcDNA)^fe(4 V642I APP 
> NL-APP, M146LPS-K t> L < (4 N141I PS-2£z/- F + & pcDNA iftC, pFLAG 
mtzlt HN pFLAG (pHN, pHNG. Sfcli pHNA) $^^7^^ h 

L 72BfP^tgilUfco »§5E£ h V^ls7)\s-Wm7v*<i\Z& K>m^tz 0 3 HI 
©&3£L&||§l©¥*9±S.D.£^-fo 

eii #y$oi,* 5 Q79 t«fc ofi§«$ns»isaejia5Btc*w* 

HNi3<t^^©<iitfl5g|^#:©^CD^$P^^-rElT-$)5o EH4±t 3 [s]©?£& t 
feH^©¥±9±S.D. Sr^-To 

A: ^*W>T*^a§£*i£ Q79 ©IB3UC «t t) 51 2ft3#*i;ffflS§?EtC 
*5»Sx pHN, pHNG, Sfcli pHNA©»*©^SPo Fll/EcR«£, i^^V> 
079^7*7^5 KfcJtfcs (pFLAG), pHN N pHNG, & 

U<tt pHNAfc ^'^71^ h L, x^^-fv>#ST(+)l£li^#ST(-) 
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B: ai^-f V>f§§j££*l.3 NL-APP, V642I APPs M146L PS-U rfcli N141I 
PS-2 ©*5ifc:j:DSI*jBi*ix*#Mi«Bfi5Efc:*j»*. pHN©n h^>^^^^ 
*>3>£«fc***&ltpf&l3&* 0 A £[i]D^#T% Fll/EcR mS&iZ, x^^v> 
B#MFADite^7-7^5 Kfc^K, pFLAG tit it pHN Jh7>77i^hU 
3-9 & 4 V>W&T(+)£tz&im&T(-)X- 72«Fra^«L&.HBfla5E* h 'J^> 

C: oi^^ V>T?g|ig£ft3 Q79 <0*3BtCJ: 0 $ft2#&iffll&$EiC 
fett^K sHNs sHNG N sHNA©5%m©^$Do Fll/EcR *fflBStC. :x££Ofy> 

§§#32 Q79 T^** Kfc h7>77i^ h U 1/zMCD sHN, sHNGs Sfcli sHNA 
T-flUIU *CD»x.^^-f V>#aET(+)*fctt*#*T(-)T?JS«bfc, i^^' 
-f V >4&3Baa&©72B#Fig&JCiifflliS?E£ h 'J mffi.7 v-bJlZ & K) t 

D: sl&V'I V>T-g§ag<*tl£ NL-APP. V642I APP, M146L PS-U N141I 
PS-2cDJB3»JC«fc!5§l*3ec*ixa#««BIIS5EK:i3»*s sHNCDWm&JUJftU^mo C 

fcnb*ffe, fii/ecr mmz, v >mmmTAmB*7^ * % k& ^ 

HI 3 Ji^ALSHilSODlJCUffrtJ: t)»3f *n*#«ilBlia5Etc^*HN*J:V«f 

5>.^7*^s/a>©ai*©^*D 0 fumsk, kimm&n sodi (sodi© A4T 

. G85R. *fcttG93Ag»i*) *3-K"T* pEF-B0S£, (pFLAG), £ 

fcti pHN h^>^7x^ h ufco«MS5E& h 'J^>7^-»|»7j't'fi: 
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B: ALSBHtSODl&HftOftgglciJ: DSN^ftSttlSlffll&JECisW'Ss sHN. sHNG 
> £tzi± sHNA ©&jHt©&$Do Fll SffiflgK, A4T. G85R, £fc&G93A S0D1 fcrj- 
Kf3 pEF-B0S£ h^>*;7 jl^ h U lOO;t/M © sHN, sHNG> £fcti sHNA T-#l 
iU;. -£©'(£, h Vsi>7)\/— mMtTykj £J; ?)«iJ^bfco 

m 1 4 (±, A/?fc J: D Bi^f ns^TOiWiOHWCi'lj 5 HN 

sHN (lOnM, lO/xM), lOnM sHNG, £tz\* lO^M sHNA ©#:£T*&tt## 
SETT 25>uM ©A/?l-43 f 72 HfWlfeo A/?l-43^©&B8il6l$KISirfc. 
l2I^Lfc^?iJg©HN^'J^r^ K£ 1 HJ^P Lfco A>ff l-43©^iD(i> ^f^Jft 
©^#£fifc* U±IB i: IrI biiJg©sHN* fc(isHNA^50^M©A/?l-43i: £^ ft$rtt 

(no treatment) ©*fflIJSfciglg U£o H«©SI»liJl>3& < £: *3[s]m^ 33Ete© 

-TElT-$)^o «Dfra*&H«i«&s O^bfciiK© sHN N sHNG, £fcf± sHNA © 
^STJfctt^STf 25/zM ©Ayffl-43^^iJDLfco HN* 'J ^79- K©8SaD« 

s #Jftig**Mi* 10/zM sHN Sfctt HNSMH*©#ffiT*fcii*#ffiTx 20>uM 
©i h^f-T KT-72B3iiaiRM££#iJIUfco l?0«©'llKtt^3&: < t»3@ff If 3! 

EI« 3 \sl<D$<kiL UfcHSfc©TO±S.D. ^^-To 

Hieiis A/ffc < fcosi**ns«[j««*#«©«e!a5EK:^w-5 hn©2&m&^ 

H^LfciUg© sHN, sHNG, $fctt sHNA (D#STStli^# 
STt 25/zM ©A>ffl-43$:^D tfco HN# U K ©^ttlttia 1 4 ^PHilC*? 
•otzo M3%immi&<D24. 48, *fctt72I^IHiat^*«[(t»©LDHafe«!l^Ufc. HN 
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Ell 7li N A/51-43 t«fcDBI«*tiSm«*»l(i©MIIia5EK:*ita HN ©#j 
m^mtWmX'$>^o Calcein-AMS»se©«g«*a3t»«fil«"e^1-. IBttM/S 
RW«*xEI^Ufc«lliia0 HNjJ?U^r^- F©#4£T*fcttlN#ffiTTf 25,uM 
©A/51-43$:m*nb^o HHsKU^r^KcaWnttHl 4 fcHUmcfr ofeo A/51-43 
^S© 721^^13 Calcein-AMT-&€i£*Tofco a/?*ILS1 l^l^lOtt ( 
no treatment) fci&^bfco mM{-*5WS^tt*$ffllST*$)-5C h^S-To |HJ 

To 

mi Bit, Calcein-AM^CDm^^O^^^-riar-feSo VHtmm&nw 
M£\ H^L&gS&ligg© HfWJ^r^ KCD#ST^fc{i##ffiTT- 25//M OA 
/?l-43^m*Dbfco HN* 'J^T^ K©«S3tattH 1 4 h IslfiltZfTofc , A^l-43 m 
m<D 72 m?Smz Calcein-AM t!m^m\ &3fe3S£*«J£Lfco sj&i**i© 
Sft&jKtt 36960 (unit/well) £:§tl?<?F*U U5ll^fco m»<D 

¥^±S.D.£^-To 
HI 9tt N t h©^^?5:$fl®|tt'T*©HNmRNA©^^^-r3i:^T*$)i.o t 

©^•jA-RNA^^n * h^n^^>- h\zm.mmm\stzT>?"b>zm (a), 5'« 

«fc=i- h*1-^>19mer (b), £fcliDT77(c) $7D^ytU;Wr'J^X 

(1:JH, 2:. OWL 3:#telffi, 4:*B§, 5:JMUU 6:B$18L 7:*ML 8:ffFM. 
9:/M»s 10:||$fflL 11:1$, 12:**HJfoejfoS0o (d) /7-actin 
47D-7l:Lty-f>rD y h*^rr?fcS**^-r. £«©»*«#?*■? 

@2 0li, v^*j&i^T*©HNmRNA©Sg31£^¥llT&-So ^£;*©t£*ft3§ 
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7a y h^s «IttLfc7'>*"fe>;*HN (£±) $£fi/?-actin t£T) 57d- 
7lCbT;W ^y^-tf-^s (1:JBK 2:.|>$L 3:#te®5, 4:mB, 

5:ti&m, 6:W$L 7:ffFMs 8:/J^ N 9:W> 10:j£j£, 11:JB). 

m*tt:mm&%:(D-#VA-RM&7X3 y Y Ztltzis — h (lrffifRau 2:#JgOI, 3: 
ftUUItx 4:mSI^x 5:/MHx 6:M) 1isl!lUfeT>5 L -tr.>XHN (£±) g-fcfcj: 
/?-actin (£T) /D-^'f r'J^X^tto >— h F^T-Mffj&JtSSas-C 
£Scfc-5tZ, ^^;i/fc;|RlCfi©J3$S3l5©^UA-RNA5£W — >6taiUt^-< 7 

1212 ii± % mcDmfflmmz&vzmm/mm&m<Dwm*mffii&m*irs?m-Tz 

&2>o EUi V642IAPP(Zit>g|^$tLS#i@W©«5Etfe{j-SHN^B^ 
©$>3l£^-fo EI9{z^Lfccta{c. =&-&fi£HNg§^«i©^T*fcli^#STT- 
Fll$]fl3t V642I APP cDNA & h7^7xi'hU 72B#P^^{Zifflfla?E^ h 

HN©t£®S$£JH£^-fo £±©/s*;Hi, H^L£<fc-5&> AN2 HN©C*J^^* 

* ; Hi ^ £ ti fe H Ifc fc J; 0 m h ti ft &m * T © / < * ) Hz g: £ & £ „ 

EJ2 2tt. 4a<0»3St«FAD«e?tcj:»)SI*jBC*ix*#««BJ!a5Efc:iJ»S 
AN3 HN43«trjc HN-17 0S»jR*5%f 0tf&*o 10>uM ©AN3 HN£ fcli HN-17 © 
&&T£tzWm&T, Timmz V642IAPP, NL-APP. H146L PS-K £fcttN141I 
PS-2 cDNA£ l>7>77i^H, 72mmmz h VJi>7)V-mffiTy-b>nz&*) 

*#e*IBIS5E©WI6!lfc:*5»4 HN-17 ©«j*©ffl«-li&«Fft«*^f o WHD&olZ 
&P£ffi)lzmm *mu$ *fc^J5!EHN-17©#4T * (±^#«ETT\ Fl 1*8118(3 £FAD 
(V642I APP, NL-APP, M146L PS-h $feteN141I PS-2 cDNA) *H«tCt 
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ZMfeLtzo r n oTxj J4FAD3tte?£ h7>77i^>>3> LTi^i^flgcD^ 

El 2 31*. 4fiCD^^i»FAD^{E^jocfcth'A/?l-43CJ: D 31 t&d £ ft 3 W(S*ffl 
JJS?Et^t--2> HNG-17©Alag&{£ (Ala-scanned HNG-17) <D$hm&7ji-?mXftZ> 
o lOnM <DAlag&£ft& HNG-17 £ 7ci4##3ET> #JtttS«Wg£ 25 

/zMCDA/?l-43-?#UI (^±^^;P) £7ci4Fnii$lflS{3 V642I APP. NL-APP 

. M146LPS-U g;7cl4N141I PS-2 cDNA£ h7>77i^ h (ffe©;s*;W Us 72 
l$F B mtc h U^>7 r ;i/-^T>v-b'(' (3cfc tJifflflS^E^^bfeo ^ft^ftcDAla 

■& hng-17 xmmyzT>*zii-j xwmv&uiiZ'ij^tzo wm%m*y^7v> 

TtC^UTl^o *ft^ft©Alag&#©T$yg?IS?U{4s JiIt;iI2?!|« : 2 5~ 
4 ltz^bfco &±/^^;u(z*5^Ts lOnM © ARGFSCLLLLTGEUDLP (Tt& 

£3l^fcAI4P7>£Bgl£ftfc) (IE?'J#-*§ : 2 5) ©#£TT-#Jtt^i£WiI£ 25 
>aMA/?l-43-C-72^P^'f h b7c*§-&, mUW,<Ditm± 75.3±4.4% (3 

IlIcZ53fi3tLfc5l^cD¥±9±S.D.) t*. A/? 1-43^4. 3 >*i^— ^>3 >{C:fcl45 
jfflflS5E©tb^ (76.1±4.7%) i:IB]^T-fe^feo lOnM CD HNG £fcl4 HNG-17 ©# 
^SETT'^t: 25^M A01-43fc-f >*^- h b£*§^t4, W^Cib^tt^ft 
-?ft 29.3±0.9%g;7cl4 28.8±1.3%T*$>!9. SJS#SK:fctt SiSlfl§?E©it35 ( 
30.0±1.6%) hm^X$>-otzo r noTj teFADjUc^S: l<7>77i^3>lT 
<^&^iiaflS> r V ecjfi2£^#-£ h7>^7x^ h b7cifflfl§> r n0 j {4* y ^7" 
^ KTJffl3UTC*&^*ffll!S©e*£^% #(2H4±-t 3[s)©*4;£b/tili*©¥fcJ 
±S.D. S^to 

1212 414. HNGOSiacCysSrflii^T^y^tCgMbTcHNG^P^';^^ K©H 
±^*;p : F11«BJIS&*0*3U S7cl4Fll«{ZV642I-APP cDNA (l//g) £h 

7>77x^n, c8*flb©qrt6fti97 , ^>'»ai*<z>a'6©i-3K:«a da** 
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— A**Elf^Lfc) UfeHNG^^U^.^ h* (lOnM) ©^ftlfrt-MILfco 
h^>^7x^S/3>5g>go72Rpia«C h U-'t>r;i/— *l»7 , y*-f KADIfflJB 
5E©];b^$:«iJ^bfeo r no Tj \t b 5 >Z 7 is 3 U r vecj f±^©pcDNA 

£^UT^3o i"Cj fcfcfcfcfcfc©HNG£3i-r (B9J«4 : 8) 0 r Aj tiHNAT-&3 ( 
: 9) 0 H)j ~ ryj $to^i;^7f KCT^^BfiJija:, Jlf£BB$f# 
-*§- : 4 2~5 9t^to iNBIia^©Jt45©iiftli3lHl©?4A©||^©5j2^|±S.D.-e^ 

tpik^*^ : Fll*«£^© £ £ % 1/zg© FAD (;££(£ 

K595N/M596L-APP; **fck M146L-PS-1: N141I-PS-2) ^7^71^ h b 

s c8*mmhtzT z ;mmmzs.mLtcMG&nxv^zrr h oonM) 

T-illto h 7 7 x ^ 3 >Pi§$6<D72Bf (t^C h U >V)V~mmT s» -fe 
<f tw«fc D«5E<Dit45£$J5£L£o r no Tj « h v >^ 7 oc * 3 u r vec 

T7^;i/ : wKmm&mwm*. cs^m^LtzT smm&iz&wastz^-rti 

frcDHMgtmXO^zr?- K (lOnM) ©?§q9ET* 25//M©A/?l-43 tfllS t fco A£#l 

3 (°]©?!ll&©ii@S©TO ± S. D. L fc o 

i2 5lt 4«©R&SFAD»fi^*J:VA/?l-43fc:j; omzmzztiznmffl 
mm^MtZ AGA-HNG (E8)#^: 6 0) ETC* § c «*&M<Z> 

AGA-HNG©^ffiT*fcli*#aTs *5ttJg**M££ 25/zM©A>ff 1-43T-MS 
7l/B) A\ £ fettFlliliSi: V642I APP, NL-APP, M146L PS-h $fci£N141I PS-2 
cDNA£ h v >X7 b (7^;uC~F) U 72B#IH&fc: h l>7t>:7*;i/-£M&:P y 
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hu-)vt\sxm**mig<D hng &m^xm&(Dnm*ft^tz 0 r no tj \±t5> 

To 

V642I APP cDNA l£WJuI3«4£*l-C^.5> (Yamatsuji, T. et al. (1996) Science 
272, 1349-1352) 0 PS-1 cDNA <D M146L^M<^*» «fc Zf PS-2 cDNA O N141I ^Mifc 
(i, -^ft-fft Peter St. George-Hysloplf ± (Sherrington, R. et al. (1995) 
Nature 375, 754-760), &cfct>* Luciano D' Admiotf± (Wolozin, B. etal. (1996) 
Science 274, 1710-1713) £ t) ^Bl£ft7c„ ^.mmmxm^ti±X<D¥hDm&^t 
pcDNA (Funk, CD. et al. (1990) Proc. Natl. Acad. Sci. USA, 87: 

5638-5642) t3- K£ftT^£o S0D1 cDNA (9 ALSIIS^S^ (A4T, G85R, G93A 
) (Takahashi, H. et al. (1994) Acta Neuropathol. 88, 185-8), :fe<fcr>- pDN- 
E/G5H-Q79 te, ^ti^etl Shoji Tsujit#± (Niigata University School of 
Medicine, Niigata, Japan), js&lf Akira Kakizuka1#± (Osaka Biomedical 
Research Center, Osaka, Japan) J; t> ^KtcFtifco 

Humanin YTh^^T, X Y pHN its HN cDNA £ pFLAG-CMV-5a^?* — 

(pFLAG) (Eastman Kodak) <Dtf D ? d-zi^im h (iff A tt«^ Lfc„ "ffc 
pFLAG-CMV-5a7"7 X ^ F £ EcoRI *5<fc7jr Kpnl T-#J§0r U HN£:3 — K "fS 
-fe :* U ? b K (5' -AATTCACCATGGCTCCACGAGGGTTCAGCTGTCTCTTACTTTT 
AACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCAGGTAC^VSB^'J*-^: 1) 
n"* £ K (5' -CTGCCCGCCTCTTCACGGGCAGGTCAATTTCACTGGTTAAAAGTAAGAGACAG 

CTGAACCCTCGTGGAGCCATGGTG-3V^'JS^ : 2) *5>J f-is a > Lfzo Z<D77 
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* 5 K(4> FLAG*£* (DYKDDDDK) ^C^SSdafe-^tfeHumanin^U^r^ K*«3S 

^HHN£3- K-f-5 K (pHNG^^'pHNA) (4, pHN>b>£> Quick 

Change Site-directed Mutagenesis Kit (Stratagene) ^ffl^Tfi^ Lfco IB^'J 

«n i$«xs^si:j; imtzLtzo HN-EGFPr^^ * wmmziz. ^"THN 

95°C3#-C-T-— U >7£i*. P EGFP-N3^*- (Clontech laboratories) CD 
EcoRI-Kpnlgflffik: T4 DNA^W «fc •? ^7 £ D- - >if\^f Zo ^HN^'J 

^79- K (sHN) 43«fc.V«56afeSELfc^fi!G5J<U^^ K«95%W±(3)(iSlbfc*0 
fcfflMfco (sHN) *J:Vffli©»oi(»©-&fiKHNS8»s« U N4 2IJSO 

A^ees* itAf bfc^, if % u«**»»e>nfc.ifl;FLAG 

flM*tt Eastman Kodak (M2^y ? D-^Hfiifc, Cat. #IB13010) ip^lAlf;. 
A/51-43 (4 BACHEM (Cat. #H-1586) ,tt)IALfe„ ftOKHtt^TlSJiWCA* 

pEF-BOSKn- KSJi&fcSJcDHA^'f 75 'J -«i,5Jf^F/r©*'^ >C«o 
Tx £*fe£<fc tJBtt^ADT*S>Sz:i:*sfil^$fLfeiS#©flgsC*4 (^SlJ&ff) 
#UA* RHASJUmjLTflllfiUfco sK'JA* RNAJ4, NotISS(ft*$tfaSl** U =fdT7 
V— $r«l>TiS»fe3pUfeo^:*^lcDNAt3EcoRI-BstXI^^r^-7'^-r v— ( 
5'-pGAA TTC ACC ACA-3' :fc<fc7je 3' -CTT AAG GTGp-5' ) ^k^-iV—V U HotI"C 
tJJKtfco ffi#-?DNA*l»^fcSL cDNA(4 pEF-BOS CD BstXI-NotI ErKiC 5 ^ 4* 
-rU hD^l/- 5/s>fcJ: tJ XL1 Blue MR*'t*'sJ£K<EJfcUfco 

5-f 77 U — !MX;feJ:iJ t »AWAt<DWlMXtt*n*ft 3.2xl0 6 cfu/16ml 
*>*J:V 0.9kb t;<&ofc 0 

Fll*fflSS (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 
3499-3503; Yamatsuji, T. et al. (1996) Science 272, 1349-1352) 14, 1896* 
2'il&Jfclfo»<FBS):fc<fctftft£»K*$tf HamF-12 lgtfcT-tg§t Ufee 6-7i^7l/- 
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b±lz 7xl0 4 /'7i;KDFlliiM£}I^ 18%FBS£^& HamF-12 tgJfeT" 12~16 

mm%m\stc'&, FADae^sra- Ytz-r^x 5. hn^-k-ts:^;* * 

H (pHN^) U#7i^'>3>CADJllia©^ST3KIHih7>77x 

(FAD cDNA JS^T^* 5. K lugs HN cDNA S&Sr^* X H 1/zg, 
LipofectAMINE 4/zK PlusgffliS 8//1K 18% FBS£^tf HamF-12 fcJttrC 2B$IS|J§ 
#Ufco 10%FBS£#fr HamF-12 &ttlfc:&8lU £ £>i367B$RgJgii 

»IIIS5E**i;£Lfc. ^fi£ HNtfy^r^HSffl^&SOft-efcJU Fll« (6-7^ 

7i/-n-e 7xiov^x;u) izfom$m&TT:±mtmmiz ndmm?*3m 

F^7>^7x^hU 18% FBS^^tf HamF-12 tgMX' 2 BSISJgSi t tzVk, m* 
Kmmn HN TtiU^r^ KfctttC 10% FBSfc^tf HamF-12 Jgife-C 67B#fM]tSH L 

cDNA fcl^&fc h7^7i^ h U *<0#i|iatt<Ota>*ff^feo 

pHN£ h^>*37;n? hbfe Flli^J)a©Jg«±ri (CM/Fll-pHN) 
s FllijfflflSK pHN S'^^xi'i/aVCtJlllIl^aTf 3^h7>77i7 
H (pHNl^g, LipofectAMINE 2>aK PlusSSM 4/zl)s 18% FBS£#tr HamF-12 

mm-v2mmtm\,tz 0 zvmm* io%FBs*#tf HamF-12 tzmz&mi,, $ 
bizwmmtsmistzo zvtgmmmz 1 mn^mm\,x cm/fh- p hn tLtz* 

CM/Fll-veclix pFLAG£ h7>77i^f LtzYlim%&fr<b mmiz LTiH^ t fee 
CM/Fll-pHN, CM/Fll-pHNG, :fc<fc7jc CM/Fll-pHNA ^a;7D7 h8¥#fT-fcL 81 
$£MM U'&^tgiltgtfelcrD^r-Hf >tt^*^f;i (Boehringer 
Mannheim, Cat. #1697498; 2ml©i8g7j<£l&|£B7> U g&ft© 1/25 g£»U 
fe) £*D;L*:o iJSa®7-ft-h$ffl^fc^A77-D^ M5¥#fT-l3u *fflfl§£PBS 
T'2(U^U> 30>c/l©^^^ai±^^>^N*^7 7'- [lOmM Tris/HCl (pH7.5), 
lmM EDTA, 1% Triton X-100, :fc<fctf l3$/50ml©7n^7 , --tM >fcfc"#-#£ 
^CSffllto 2 gift ^gt!M Ifctv iOStD^^^x^-h^^f 
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15,OOOrpmT-10^-jSiC»Ls±«*Tris/Triciney;i/mm^ci&UT-f 7ay hfl? 
Vrizmbtzo Tris/Tricine>y;i/Sm^Sjii^ WaulB® infect ^ fz^ofe ( 
Schagger, H. and von Jagow, G. (1987) Analytical Biochemistry 166, 168-179 

)o 

Fll/EcR/V642I x-tyj V >imm V642I APP^SlT^^S. 

xmiLLtzo RftM^tf- pVgRXE (Invitrogen) £ FllSMgtzifA U 

^^tl< ZeocinjURlw J; tK Jc£ V EcR^^U^y^ KXggffc 

RXR©^<fe$^(Cigft|^31-rs Fll*fflfl§ (Fll/EcR*fflflg) ^^jtbfeo 
©;c^*V V>m&mm*mir2> pIND^* — (Invitrogen) £ V642IAPPcDNA 
^»AU Fll/EcR*fflJ§g(C h7>77i^ r LfcgL mmm&'ij^tz* PglS^fR 
»? N F11/ECR/V642I Mffi&P >^'Ufco Fll/EcR/V642I fflj&ttv 18% FBS 

£*n;±^Sf£^tr HamF-12 igtfe-CtSil L£ c ^£ *W V >:5&5IcDhu{c. 
10% FBS#£TT- 24 Wilfe 0 10% FhS&&TXMf&tgmmiZJz? 

(40am Ponasterone; Invitrogen Cat. #H101-01) $r^DUJto 
-<V>Mfc«»UT, =&Fll/EcR/V642I «TlMA s ie3D> ±«*CD3ffl 
te*E<Z)Jfc*tt»3« 72 BS^X' 60-70%, fflli 96 B#P^T-80~90%(351 bfco 

fii/ecr/v642i mmonizwmizBmi*. mmzmztix^z mvg&mm^ 

W000/14204#^) o 

x^f^y>^ffli,ifc Fll/EcR«CDH^T-li>Fll/EcR*fflfla$ 6 ^x^ri/ — 
7X10 4 /*?^)VX-m%, 18% FBS£^tf HamF-12 tg&T- 12-16 ^Jg#L 

N vymmmr^Ts < y lugzm&x, hn^-kit-st^;* 

18% FBSfc^fc HamF-12 tg«JT" 12-16 BSHJgfcUfcSL *fflfl§£10% FBSfc^tr 
HamF-12 tgJ&f 2 R$|fl|J&*U x^^y> (Ponasterone) ^Jglfei;«lfe ( 
«^iSS 40aM) o a:**"* V>X9Bim'&72mfflX'(Dffl1&Kt:mfeLtcLo HN# 



WO 01/21787 



PCT/JP00/O6314 



41 

h?^?!^ bU 18% FBS&^tr HamF-12 JgJ&T 12-16 BfR|J&*U 
fcMJg© HN #V^7?-h't 10% FBS£^t? HamF-12 igjfef 2 1519 Jg* U> 40 
yaMcD Ponasterone&Jgife£**Db&o ^ *V V >T'MIT72B#P^T©;ffflJ§S?E 
r 'J/^^-ftiT^-ftaOItlfco HD/SCAHX Q79 cDNA feftflt 

SumitimoBakelite) JfilM^ST^cfc^ifr'J ^ > h C#STt, £1 

BuIB®^nfecfcd(3tTofe (Eksioglu, Y. Z. et al. (1994) Brain Res. 644,. 

282-9o)„ zoismz&r)mm^tz&m<Dmmiz>9s%x-&-otco mm^tznm. ( 

1.25xlO s /e7x;u, 250^1tStfe/^^c^) ii, 10nM£fcl±10//M© sHN tf'J^T 
5 1 - V&&T£tzmm&T-Z 16 B^rw >*^-r£fr^ [5JC^© 
sHN^'J^.^ h'©#^ETSfc«^ffiTT% 25/zM© A/? 1-43 T' 24~72 

«K A^l^kliSiBflacMSti^cDcto^^Tofeo Si's £^i£ife©#* (125 
u\) Sitfeo LTn 50/zM© A/?l-43 £$fc£/^ bfcitg© sHN £^i?^#> 
fi&T * V > feff 125>u 1 £ iSIt £ flD * tz 0 

x-m^itum^^mizm^Mz^^^^^ 2oo//i©m 

50/zl© 0.4% HJ^>7MU— i&r* (Sigma, Cat. #T-8154) £i0;t (iS$ 

mm 0.08%), MT-^ufco r v ^>7)i<-®m%:toz.xfrt>3m*ftiz, m 
&ztitzMi&zsYmLtzo zti*mizfflm7z<Ditm%*k7ZLtz [ioo-mm^m 

(%)]o LDHT y^zj (i N WBI£tg#i Ufctgttl 6//l£-y- >7"U >^ LT> *v Y ( 
LDH-Cytotoxic Test; Wako Pure Chemical Industries, Cat. #299-50601) 
^X'H-otzo *;Hr-r>^fe«, £JljIugB®£nfc<fc oiZLXiritz (Bozyczko- 
Coyne.D. et al. (1993) Journal of Neuroscience Methods 50, 205-216) o 
C tt s Calcein-AM {3' ,6 > -Di-(0-acetyl)-2' ,7'-bis[N,N-bis 
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(carboxymethyl)aminomethyl]fluorescein, tetraacetoxymethyl ester; Dojindo, 
Cat. #349-07201} £*$H£MU Calcein-AM 30 frVXlMm bt 7>£ 

^ (ex=490nm > em=515nm) «fc DftjfcU h □ lz 

^^ 100% r U^>^;b-BM4t^jtBf 5<»i:Ufc, 

Ty-fe-f tidJ>;&< 3 Ial> h ^ 7 u.s tzlZ!B.m*mt t> 

ilLT^^fco &E§r8¥#f-r-li Student ©t#^£fT^7to 

y— !f>7D y r#*r©fctf>©*y =f** l,*?- K©»»f«Kli % Renaissance 
3' end labeling system (NEN) £/B^T*— S; ^S***^* ^ \/*3-t>)i> h v 
>^i7-g (TdT) (CcfctJffofeo 3-&fc>*K 75pmol(D7-D-^i;z3^ ^ u 
h\ lOOpmol© 3'-[ 32 P]-dATP (185TBq/mmol, NEN), *5«tv 36 unit ©TdT 
£37°CT-303"f >*o.^- h bfc^ WMH^ixfc* >;rf^ * F&y;i/*a 
t3«fc D^atLfeo C©^(CcfcD> lxl0 6 ~5xlO e cpm///l ©tigS^n-^o^t 
Ztltzo ym — yizm^tzT>9-iz>^Hmt 5'-CTGCCCGCCTCTTCACGGGCAGGT 
CAA TTT CAC TGG TTA AAA GTA AGA GAC AGC TGA ACC CTC GTG GAG CCA TGT GGT G-3' ( 
IB^US-f- : 3 )T'$)Z>o cDNAKrJtli Ready-To-Go random labeling system (Amasham 
Pharmacia) fc J: Ufco T^fc^ 50~500ng <D£&£ittzDMM)*& 

1.85MBq [a- 32 P]dCTP *37 e CT-30^^ [> ««3*1&.DNA 

Br#£y;i/*«K:J; S#glUfco :©Sm:J: tJs **j5xl0 7 cpm///g DNA ©atas 
rD-^||f,nto y— tf>7D-> hfttfftt ExpressHyb (Clontech) &m^X 
ft^tzo t1Zt>*>. 7U/\^'J^f->> 3 >0^ ««©*»; AMUIA#:7d 
f h (t h*fl^E©J^« Clontech «fc v£ Origene «t D 

A^) £&t-fJff$2n£7'D-;r (2~5xl0 7 cpm) t WBB»***fc. m.WW 

;u A (C -70°CTm7fe £ * e 
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1 ] HumanincDlSi^ 

Fiiaojistts E17.5CD7 v hwttmmnmt wxwm&mv&m ntgis *mmm 

■SmtXffiiLZntz, ti}ftmm*m<D*9Z<hm&*7 : n'"e3b& (Platika, D. et 
al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503),, fttoWmifittftti 

its ^(DmmtmmmiiL^^^t'cDmxmmnmizmm^^^^^x^ 

2> (Platika, D. et al. (1985) Proc. Natl. Acad. Sci. U.S.A. 82, 3499-3503 
)o *#6HB#li* 3H© FADJl@iie^T-$>S V642I/F/GAPP K"TS cDNA 

£ fimmz r v>^7x^7 hTZZtlZX ?K APPCD V642 ^{fcGD-jllft&Sg 
Mi) s mf&W,%5\%mz\-tZ fc^Effllfe (Yamatsuji, T. et al. (1996) Science 
272, 1349-1352) e ^CT-*^BJ#lis *iaM#£ftfc:c* V (No, D. 

etal. (1996) Proc. Natl. Acad. Sci. U.S.A. 93, 3346-51) SffiUT^ V642I 
APP*KHTf*4Fll^n — >©«SE*fT-pfeo **\ :c**V V RXR 
©iP8#£»*M63H1-a Fll^D — > (Fll/EcR) 4»i:U x-tyj 
V>Jfa*K^J©fM»Tfc«J&»ftfc HSVTn^-*-(Ccfc Dlgl^ns V642IAPP 
cDNA £=J- £ PIND-V642I APP h ? > i/ 3 >? % Z. £lz & 

tK V642I APPO^a^Bai-rSifc^-CSS Fll«MIS*»:aUfco dOctdtCb 
T^i;$nfe^a-> Fll/EcR/V642I ^©$St*li V642I APP 

A/if»SU3ScV^s xi'^ V>jait J: 0 3>f-f '>3t;i/C V642I APP £5® 

Fll/EcR/V642IifflBST-«?E* J §l^^n, £Fll/EcR/V642IlfflI!&4»©8MS^«D]t* 
72 mmX' 60-70%, 96 BSRaf 80^90% Lfco 

dft <£><D$fflJ3&£ffl^-tv D'Adamio 6> (D'Adamio, L. et al. (1997) Semin. 
Immunol. 9, 17-23) £<fc »3 H»£ftfc#«^**WK:flev>fcjFeK *ft£«HE£ 

^7-^^'J-ci>^j lliJl^TJi, Vito^lilESTiiiJ® cDNA^ 4 7^ U -* 
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©*^ u~->^*K*}fe. fii/ecr/v642i mmzm$L®%)fzm cDNA v 

SBSE^** — pEF-BOS Sffl^tlilfe] (Mizushima and Nagata, 1990, 
Nucleic Acids Res. 18: 5322) $:h7>77i^hU C J ©#fflJ§&£: ji£ ^-f y > 
t- 72 4^^fe»?,777$ H&EHKU&o 3 EI 

M7'J^Xt5 36 O^lz-T-t^JR^nfeo «*>**l^;i/— 7*8: 28 © 

Z<D?)l—y(D cDNA K3»1U =&^D->©^ — /7^>^^^^fc^ N 3 
<D?fr—7lzm?Ztra->&&'&?2>£, 5'iByyJi Wnt-13 cd*3— K*«fc 

«pn4***t), 3'Eaitt $ hn>K>j 7 16S >j^v-a rna tmm&&& t) > 

C3feSBfc >j A^ScS J#ol535bp©a6^-@B?U A> ft & -5cDNA£ £ © 
E^J±#:tefrgi&&©-£&^fc; (01 ) 0 &?n — >©IE?'J£i&tUfc©*N &7 
D — >©— ffitibte V^l/7>7 jL^isa ># N pIND-V642I APP 53F7>77i^ 
h Lfc Fll/EcR «Blia©i^y^V>fc:J:«3R3|$na«eJ!S5E4WJ»fc:«iiW-*-« 

m> V642I APPtzj: D£l^^n?,$ffl|g?E^7'>^r?^>fXt--5rSttli. JBflB«t24 
7 5. y ^©# »J ^.r^ K OlAPRGFSCLLLLTSEl DLPVKRRA j : 5 ) £u — K 

■f-5 75bp — 7"> U— 7^ >7'7 b-A (ORF) (5' -ATGGCTCCACGAGGGTTCAGC 
TGTCTCTTACnTTAACCAGTGAAATTGACCTGCCCGTGAAGAGGCGGGCATGA-3VE3?>J§^ : 4 ) 
£«fc0 3-K£nr^5di:#*JS!§Lfco sMBTOfcJU £©#?£ Humanin (HN 
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mmw 2 ] FAD3te^ t «t o mm $ n z mmw, £ * w- s % >? □ - > <ommm 

m 

<D®m*iji?o Fll/EcR $ffl8S (EcRtRXRi: *SfftJC»3Bt" & Fll*n->T% 

S) {3V642I APP <£n- K1--5 pIND il^JtZ h7>^7i^ h LtztZZ, 
Jc^y-f V>©*#ttT (V642I APP &t&m0kflr) ^Ji> 72I^M«t:JW 20%©*ffl 
fl&#«^£jgC:Ufc©lC*rU ^tV* (V642I APP S«£ft) 

T-teu **K:»V%tW'& (50-60%) <DMmtmj®9Z*&Z tfc(0 2) o Fll/EcRSffl 
flatC. V642I APP K-rSpIND(Z»nx.x DT63 $n-Kt5 pEF-BOS 5h7 

*fflBS5E©WE^Ji*Dlim^^n^-iPofco cntli^t, pEF-BOS. *fcl± 
DT171 Kt?) pEF-BOS £*M}Sf3 h ^>xy^^ h Ltzm&iZlt. 

7v7x^i/3>SffiW 4o©*FAD»G? .(V642I APP. NL APP, M146L PS-1, 

43<ti>* NHiips-2) iz&QMmztiznmmmmz&ftz dt63©8&*&wbu 

fe^T-fe-So =&FAD3te^ (V642IAPP. NLAPP X M146LPS-1, $fei4 N141I PS-2 
cDNA) £3-h--r-5 pcDNA <ZH\-Tft7>£;!jD;U 3£©pEF-B0S £ Fll HOUSED h 
7>7>7 xi'i'a > Ufc*§£\72B$F E g©-l' >^a^-y 3 >£«fc t> 50~70%©iffl 

70%? & 5 tz®s&YAm& : ?*&mt Z>mffi(D*&l$-&, l>7^7i^ MS 72 
^iaTf«BIS5B*jBi IstzZtlZKZo F11«MS£* #FAEM5-y£JD;lx DT63£n 
— pEF-BOS £ h 7>X7*t h Lfc»^ *ffll!S^©if linttMWC«J* £ft 

to Z:©Cli:<i> DT63 cDNA &4-o(DAm&?lZ J: Dffi|*$nsaiia5Ef^T* 
% W^a4S"C7 , >^^^->f Xt*ci:&^U-C^-5 0 IH4li N HN©±EJ>J£#*r 
ffe© U-l/^±mm*<a & &^ffc©DT*0-> (DT29, DT44, £«fctf DT171 
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cDNA) ©3b*£^-roHN©±Ey!]£:j- h'-fS^ D->T'fe-2> DT29&i.t>* DT44 

if lis &nmfc¥iz£bffimztizmMw><Dmm&n®\tis%z&e,fttc^ hn cd 

3§-ATG:3 K>*J*fc«:^ DT171 T-<4^ »jB5E*7 , >* z3±4 X«flUBIiB«> 
(btltafr-otzo ZtlbCD^—flts HN#3— h'-fS ORF# % 4 O CD -f-^ TO FAD 

»e : ?u:«fc*aij!a5E*»&#iiaiia*«Hi^-*c:i:s^Lrv^So 

^ut^Slflis HN cDNA£ pFLAG ^7 ^VX? u-~ ( P HN) U 
V642IAPPs NL-APP, M146L PS-1, N141I PS-2©**<0FAD»frytC .fc-5** 

^SBia^En^-rs phn ©«j**ias5si^fe 0 FiisBJiatc^r-s 

pHN© h 7 ^7z^->3»t #tt£«^£^S&^«a»»)*K «FAD«e? 
£«fc**tt*#«li*#fc (H5). :07>^^-fXStttt, pHN (3j;t)^FAD 

sis?©&^#TOJ£ft7c££{3cks&©T-tifc^„ &i?&*> N p hn ©-/ b^> 

^7^^^3 >li N CMVrTn-t— bftmtz EGFP ©385! £^<b 
-otzZtfrb <?«BS) n 3h7>X7x^h^^fe pHN(4 N HDtCMVXn 

^-^-^^>!6^^ix*«-FADit€^©^*^b$-a-*v>c:i:*s^^nfc^e. 

T-&3o V642I APP N NL-APPs & <fctf N141I PS-2 ©^ A j y a y J- 4 > 

mmomm^, phn& h7>^7i^hUc fh mi&(Dtgm±m (cm/fh- p hn 
) iz\t, V6421 A??%^tsm&&?iz&bmm2tizmmw,zizm\zviiffltz>ft 
&ifi$>zztifimiifi\sito mm*%M$.rzit&<?>'<?*-'£&2> pflag^ v^y 

X7^<? M,fcFlllMS©JS#±» (CM/Fll-vec) ©MTf V642I APP cDNA£ 
h7>77x^ hUfc Fll*fflflgT-(4^^T-$ffllS?E^g|aS^nfec7)(C^U> 
CM/Fll-pHN#£TT- V642I APP cDNA£ |>7>77i^ hit Fll$fflflST*J4s HAS 
JEtfJWWfcM'JJLfc (El6) 0 I^IbC il#DT£'D->KoOTfc&&<*tlfco 
CM/DT29£«ttfCM/DT63l4 V642I APP (C X 0 mm £ ft 3 Fll SBfl&©iffflflS?E£^± 
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{zmULtzifi, CM/DT171te$WftJU&frofco Ztl&s HN Ztzlt m*zi-\ff5 
cDNA HN^'J^r^Ki^ tg#$t*£:97;i52fU V642I APP 

SSI^^nsM^E^ffll^J-r^Clfc^^tT^^o @7li, CM/Fll-pHNtf© HN 
©^S^t4$:mFLAGm<*:T-i^^feiSig^^^UT^SoCM/Fll-pHN i5«tl>* pHN £ 
Y^y^y^fp h L£«©7Y-fc- rKfciu HN©ftag^/fo{££^-r 3~4 kDa 
K&^T**5t)> FLAGgfel§rHN©^l!£ft3:9^« (3837Da; IH 7£ 
£ cfc t>" + * ) fc-aUTl^fc. FLAG M & HN >J ^ 7 7 K ( 

MAPRGFSCLLLLTSE I DLPVKRRAG TDYKDDDDK : TWt FLAG* £0 (@E?U« : 6) 
OT»K*ifejeLfcl&*> HNtt CM/F11- P HN^(C 8~9^M ©MJgt-^Snr l^S 

zt&frfr^tz (ni7S)o cn^cam HNtt phn fr<bmw$titgm±m* 

izfr'ibg ti 3 Z. t. &7ji bT ^ Z> o 

[HSE0IJ4] HNtt*>^;i/BBai«©fSttfe:J — r'bT^S 
HN |B^J©±24:7'$>'K*©N5fc«©23~24Si*tt, ^^±;i/12^J©^S^S 
S§£: (Nielsen, H. et al., 1999, Protein Eng. 12, 3-9; *£^©fc#) 

CD 7* □ ^ -5 A & <http : //www. cbs . dtu . dk/serv i ces/Signal P/> ^fjgffi^ixTV^ 

fca^qft^tlSo FLAG^^I4C*flBt(fitBUT*5D. 4HB£ft&HN7t? >J Kli 

FLAGtt^HNtM^nait-f Xi:-a■r■5«• ; ?«*««pur^^sc:i:*»fex HN© 

L9R £Atf* HH©^i&l3K«1-*iP*W^fco *SSitK L9R HN^fift: (HNR) ( 
ttTJaSlbfca^ t£fl±?i4U3 ftfcrt^fc (181). £©|g*fc*s HN 

ie^ij© > ?-t-)vmm<Dmmm*. mo-dtmmizmz&ztix ^ £ c t &se 

B£1-£o cniitt^Jk:, HNEai£EGFP©N5fc«}ic:»£- (HN-EGFP) HN©^?' 
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$titzms&<Digm±m izfrwz titzfiK i> t& t<DEGmzmti&w-iz± < m&tsti 

tafr-otz (I8T). N^3gfCHNR^l$^^^feEFGP«, EGFPIBHi, ± < #y-i$£ 

C^ss0ij5] V6421 kPPiz&Qmm£fLzmmmz&ij-2><&m hntku^t-^ 

*8*0J3#(£&{;^ HN^U^T-^K MAPRGFSCLLLLTSEIDLPVKRRA (IB^J#-t 

: 5) &-£/&u V6421 app iz x k> mmz tiz>nm.mmz\z&^x, c©*u^ 
y*- ^^mm.^^imxtzm^oi^m^m^tzo nmm\z V6421 app cdna £ h 

7>^7xnu 10,uM HN^'^r^h* (sHN) #ffiTT-tg^bfetd 

3, V642I APPdi D^^^nSM^JiJiiJWlzWJ^n/t (HJ9)o lOnMsHNT- 
li€i^v^$iJ$:^-r©^-?:$)ofc*^ toMWm&mw? 2> sHN cD«flEfc:tS# bt 
*5D* l-lO^McD^U^^ KOb^U-e^J&tHPflHJJcaLfco IC 60 fitliiftlOOnM 
X'fo^tzo C©ffi«flc#ffl$g&> CH/m-pMtplzm&gtltz HN ifi iftlO/zMGDU 
^;uf V642 1 APP \Z «fc D R* $ ft § jfoia^E JR » KUtPiW b i: - a b T ^ 

So 

[90S#J6] V642IAPP(Z«fc»3Sl^^n-5«BllS5B{3^ys HN tf'J ^r^- K*5 

SOfrfc&itfbfc (|9)„*iJ^7f Yt L-T S14G (MAPRGFSCLLLLTGEIDLPVKRRA 
: T»®GttSfr6R»£ftT^S;HNGfc«?'r) (Wffltt: 8 ) Sffli^ § V642I 
APP fci t>R?»£ft3*IBfl&?Efc**U 10nMjaT©»JE£:i3^T55±&7'>*:J*- 

■i x$hmi-&u&>hix, ic 50 <i^ioopMT$>-pfeo cntc^LTs c8ahn#d^:t 

* Y (MAPRGFSALLLLTSEIDLPVKRRA : T&<DM±Cii>t,wm$tltz ; HMLVfit) (13 
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?'J§^: 9) tt lOO^M £T:(D*mmz&^X, V642I APP iZ «fc D g§ag£ft£iSfflJ& 
?E*^^JinSiJ-r^CIi:(iT"#^^-p7c:o 8te© Cys#a^T-&3Ci:l4. 8{£© 
Cys ZftLtz HN O^v- (C8-C8 HN) iz& Df#e>ft£i^7*£>*^£*l£ 
o C8-C8HN ©T>^Zf^--T Xitm(DWV\&, jt^CD HN t EM(DfpmX$>^ tz 

o %tz, nmmz s hn ©c*ss© krra £ aaaa tinufc^ifr (i2?y#-*§- : 

10)14, 7t*<D HN^'J^r^ KfcB«©flUBtgSij*Lfco dix£©«3*ttx HN 

immmi^ tAm&'f-iz&bmmztizim&jziz&ttz hn ^y-^r^-K* 

-ffe©FAD3tfeT, NL-APP, M146L PS-K N141I PS-2 £ 

«fc»)»*£n3MlllS5EC**-f 3 sHN, ^fifc HNG (sHNG). *5J:t>*^fiE HNA (sHNA 
) ©5&m£ii^7c:o Ell 0 £^L7cJ:-5K:, tg^© sHN 14 3 -cxdFADSHk^gdu 
Tftfc:}3^T*ll«©/i§S-/fc^tt&^U UM ©aUST^FADJBfi^teJ: D 
»*£ft*#ig|fflllS^&8rW , fco sHNAI4 lOO^M :fc^T, l^ii© 

FADjte?lC«t-5W?Bt)7'>^=r^'f Xb^7>ofco CfttlfcfU sHNG (4 lOnM 
WT0«*f, &mMB¥iZ&ZfflJ&Kt:Wffl?5m±Km&*m\sX^tzo d 
fttt,- HN ©flsflitt S14Gcp«»tC«fcD lOO^^lOOO^tCi^to^tlSd fc£^LT 

V642I APP {Z«fct)SI^$tlSffflJ!a?El3^-r5 sHNG ©flsffi (El 9) 
i*T%;L££v sHNG14 lOnMWTCDriJgT-. 4*f©fl&5*'r "T© FAD5tfe^(3 

«t o <* n -s#e*fflflS5E t > * 3i- <i x-r a c t #-c % z> t&mz 
mmwsi w&&xf*<Dmmwmmfc*%m?%'<?*-<Dmx\z*.2>n 
&m*V'<73-\:x'm£>titz7 : -**mm-tztz&, mz hng hna & 
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ttmLxm^tzo mi 1 K^ufc^dtz, phng©^ h7^7i^i/3>ii, 

pHN©*§^HOti^ 4it^t© FAD Jtfi^lc «fc t> S§«^n-2>«^$^±{3 
WJLfco Ctlfcttttfigfitjldx pHNA©3 h ^>X7 3c^>>3 >T*(is HNAtK U 7* 

) £$Hfc&1\ i^TficD FADStfe^fCj; Qm&£n2>fflB&W,&&iMVteti>^tz 
o £7--7*$ Kjtp&fffcftfc^ft&OT*— $fc*z:M^&*U^.7'3 L r*©8?#r 
*SIH££&LT<^3©^&£>^ , CM/Fll-pHNG (pHNG£ h ^ >X 7 x ^ h UfcFll 
*fflfl§©tgli±*i) *© HNG&gfcJ: 10nM£Mx.-rv^C:i;&j!stg?UTV>3o iil 
^ StUTs-f A^7Dy M!P#fTM±xPHNG 5: h v>*7 x 7 Mfe Fll « 
€>©ig#±?S (CM/Fll-pHNG) IZIZ HNG* V it*?- K*»*5 10//M ^tit^fe ( 
B 7 £)o C n *>©:r-7 it, HN©anS5E«HHfStttt*©«F»«j«:7' ^ ^ 
«k t)»l^*tLT*0s iWJ&^iP&iSiDSftfc HN ^U^r^-KCtSKffljayEfflUM 
f£J8fc*s «l*J-e:&3i£tl£: HNcDNA{Z£oT&Wgi£ftf#3£££^b-C^.5 

o 

9 ] hn <Dfflm?zmftmm(Dft&& 
iw<Dttm<Dftm&&BMt,fr\z-r ztz&b, mz m cdna hn *»;^7? k 

zzt&x-gzfr&m^tzo i2m<Dm*>&\s*tt^>K\) % > Q79«, ^> 

?>r>#l (HD) -?\ h^m<omm>bm^.mm^mm. (spinocerebellar atazia; 
SCA) ©HEtz&oT<^.5£:%;i£>ftTO£ (Ikeda, H. etal. (1996) Nat. Genet. 
13, 196-202; Kakizuka, A. (1997) Curr. Opin. Neurol. 10, 285-90) o Q79©£g 

m&&mfflm<Dmmfz*m$&ztzii&m&£tix^2>jLoiz, Q79 a&guz 
«tD fii fflffi&mmfzz&z Ltc (ni2)„ ^zyj v^iz&v&m&mmz 

il£ Q79 7*^7 ~ K (pDN-E/G5H-Q79) * Fll/EcR »Ch7>77x^ h U 
Ts PDN-E/G5H-Q79 ££^77- (pFLAG) il^tc Fll/EcR »l;|>7^7x 
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tz (mi 2A) 0 Fll/EcR $HJtaiC pDN-E/G5H-Q79 £ pHN, pHNG, pHNA t 

£DFADiie?cD#g3tK£ Fll/EcR «©jfiB$?Efc N P HN© a h7 

>7 7ii">g>iat)Mft?ll:TOJ^nfe (E112B), sHN Sr^VNfeH^tz^ 
V>T^ Q79KJ; Dii^ii^iMWJ^^iP^f; (HI 2C) 0 Fll/EcR^B 
ASK PDN-E/G5H-Q79 ^ !>7>77x^ Mfei^ 4 JIOFADSHk^IC <fc £ 
Fll/EcR ni&CDMWfr&i sHN-$> sHNG #^Cjtp»J-CSS»«© sHN, sHNG, $ 
fcl* sHNA ©#aSTK:*5tvCfex ^#aET(C*WS*^tBI« % xi7^v>(; 

%JK1$&i£fett{II!l*flHb£ (familial amyotrophic lateral 
sclerosis; ^ttALS) (3g3JlL^ Cu/Zn<&#44:*-/"?— K5*-f 
—»f (S0D1) (D A4T, G85R, Sfcfci: G93A &mWZ & *) mm$ ft Z&miBfflZlZ 
*ff 3 HN CD^trlH^fco ^M£ALSWS S0D1 &mfc ©SBJHtfttJLfM&ttll 
fflf&<Dmmtt*3\Z&Ztt^oUmcDm% (Rabizadeh, S. etal. (1995) Proc. 
Natl. Acad. Sci. U.S.A. 92, 3024-8; Ghadge, G. D. etal. (1997) J. Neurosci. 
17, 8756-66) fc-gUt, Zftbir^XCDmmmz&^X, ?ft?ft(Dmmfo* 

&m-rz cdna£ fi iambic b^>*y*? htzztizz*). mmizffls&fztf 
%\%mz$fttzo ^-soDi^nsnK^cao^ phn& fh mmiz^i v^y 
^7x^i- htcm^X'i). mmcD&immfz&mmzfttz m 1 3a) 0 m 1 3b 

lC^Lfc<fc-5»C, 100//M ©sHNs SHNG, Sfett sHNA 

«H4ALswa sodi ^RfttctsjBiflajEofliiMttiRto&n^^^fco cn^of- 
HN it FAD t)^^nsm^fra^wi©j-r-5*ffliaF i g^ 
&istt<b"ra#* m(DW&£&m&&&?iz±zm&Kizi*mf&vte^zt*ni 

i^UT*5t)s HN cDNA £cfctf HN * U HOT > * =>*:M XjJWfcfciU ADf'Stl 
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immmi o] miwmt&m<Dmm7Z£.jstt z hn onmh^ . 

ftttmmx&K). AD<Z>^a*«CH^UTl>Sfca*5ixT^S (Selkoe, D. J. 
(1994) J. Neuropathol. Exp. Neurol. 53, 438-47; Cummings, J. L. et al. (1998) 
Neurology 51, S2-17; discussion S65-67) 0 k/3M.miZWfttg!mW%3.(Dmj&?Z% 
3l#jgC-f £fc#$B^£*l-CO£> (Loo, D. T.etal. (1993) Proc. Natl. Acad. 
Sci. U.S.A. 90, 7951-7955; Gschwind, M. and Huber, G. (1995) J. Neurochem. 
65, 292-300) o HI 4C^tJ:^t, IDfttgl^I#l$ 25,uM ©A/51-43 X' 48 

~72mmmmi-2>t, mvyv^> b<D&&T$.tzizim&TizXs nmcDm&t 

H^b (dystrophic neuritic changes) £#dl£&&m?EA s eii§;iec Ztifzo 

WRtgmnm* io^m© smxm^M-n,^ k/3xmm^ti^m^^,t^zm 
m<Dn9£m%.<b-frmmzmuzixtzo k/3\-4zvm.iz& tK h v^>y)u—mmx- 
m%.[stcmm?t mi 5£/^;io t. mm-frbi&thztitz imizkowifeLtz 
mmmm (mi 6) ttmrnzntztt, io^mcd shn^lskj; tK 
■tztib commits— v)i>tettmx'ffim$titzU'<jiiz$o±iz\E}iM.{stz 0 mtgk 

100ng/ml © NGF (i, k/3 lz Jl QmmZtlZnmMf&VtE&joJiTfLmWLtti 

coma* t x-fzwrnit-tefr-Dtz (^-^^ibs) 0 A/?tCct t)gi2©£ti 

Z>nmfflffitf.<D7 > $ X£ sHN #i!l6<J&2&i|l£&l:f tCCjtfltv 10/zM 

sHNT-#^$:™(C5a31tT^; ^f^St**^*^ 3 20/zM ©i h tft^ K ( 
etoposide) ©4§t£ <• d ^tetf^&^-pfc (HI 5 &^*)\s&£Vm 1 6) e 

tiT^S (Nakajima, M. et al. (1994) Brain Res. 641, 350-2) o Z\ti<b®m% 

«v hn (i Ayffi-43 iz j: Qmmztiz&mffls&w,*, m^um.mx7>^^± 
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(Dtmmz, lOnMsHNGteu h/3 l-43£ <fc S*IB8S5E:fe £ VI4ff?0^#^b^ 
®i*%.±\zUm\stzt>K lOnMsHN 10/zM sHNAIi, 

ic^b^j^^^^c^-Dfe (mi 4)0 in?,or-^it «MSM©:py-fe-f t? 

feSLDH&tBTiy-fe-r (@16)i3J;0 ! h l J/ , i>^-ii7yt'f (El 1 5 ) \Z 
&bmfr&be>titz<Dfrtet>-r, £.mB&<D7vb'(X-&2>t>)l-b'( > (Calcein) %k 
67«yfe^ (Ell 7:fe<fctM 8) izX-oX^mfritobtitzo C©cfc-5i3> HN t£*7J 

wMTz%®mm)ifi,¥imm£mv$mftmz&M{,x&&vx^%t^z.z 

Zt&X'tZo 

[^JS^J 11] HN mRNA ©SgJji 

/?-actin mRNA£*:x7^ > ho — /^fC^ ^ftflW^tt-SHN mRNA 
GD^fcSH^fco t tf>-TD^ h^lCcfct), HN mRNAI£i|>l$L #fe 

®5s Wfi^s ^J;i>-flf8itc*DVNTSM^{c^3EibTV^c: t&mWVfz (Ell 9a). 
!?'J>&^*^ ^i:U-CWl(^^JiA s Bg*5ctl>*^bW (gastrointestinal 

tract) izfgto^nfeo ml &£v*mib&!i!Lm*'ats#L&mzmz£A J 

if mRNA{it^{±5 £ ft & 7> o o LT^5 ±H&mRNAcDf"-l' Xiii&l . 6kbT* & 0 . 
Cftti:, HN£#t?S&SODT cDNAcD^^^n-S-^l'X^ffi^-r^o *<j3kb:fej;7jc 
^lkbCDit'f X©P^-5mRNA4)#ffiU^o HN©3' fSt|5=& zi— h* HN£n- h* UT 
l^&^DT77 (Ell#!8) &7U — 71Z b£*§-£*K $ &HNCD-440&> e>-422©5' H 
^^^-r-5T>f-tr>^7"7i'x'— (GGGTGHGAGCnGAACGC/IS?y&-S§ : 1 1)5 

£ft£C CltL^CmRNAtt^SHNiiiRNAt^cDXr^'r i>>^';7> hT 

JjStf^nSo t h/DIHcDNA7-< X^ U-*^. #$60J#J£ DT44 
*SH±|o]-T-&'K lkbp£jg*-5cDNA£^oa>iJigtL£o v-^lfli^K^T 
. WT©;&£|&£!|i^L£*§Jil£f#*: (EJ2 0) o m-&lf?OZ(Ditteffi&£TF 
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JfFUB&b hi&^£it^HNmRNA*#^&frofcZ:£T-&£o bfrb&#£, fi©v 
£*©#te@5£<fcWJ^©HNmRNA&^fro£ (^— ** S B&) ito&H 

iZ&^T, lkb©>h£&mRNA#, 1.6kb©& © £ mmt^ixU±^m It t> -5 d t 
X'&Zo v>>*IHj % ifrJ» N *5«tV#«jffi-ei±«f««jn; J&0.4kb©mRNA#<*££$g 

luut. aa©i63i««*»b<»«fbfc3B*x na©*««©*-e«\ 

J;7jc^^J:b©^j^ficDmRNA^3EaLTV>feo C:n?>0iBifc HNmRNAtt^K 
'^•IEW^W^©il^-^M^^i^TV^■5di:*^LTl^§e Z(DZ£frt>LTs 

It, ADM ?MBMV89t lz M U « <b i&tfiti £ m ~t ««T & % /Jxffi £ «fc T- HN 

mRNA ^It^^liT^SCttti^v 

1 2 ] HN©#&}^l^g#©^Jf| 

^x-wmzftm ui^ Rif^iis^T- 1 & ^o#Httg##*i©A/? i-4on £ 3 #i 

/}S5E^> 'hJISf* (ER) iC^^E-r^M'fe*^^^— b*T-$>5 caspase-12 fc«fc?>a 
tf-£ft3£<^-5fBg (Nakagawa, T. et al. (2000) Nature 403, 98-103) £ 
<fc?K:, HN*»ERrtWfflU"Ct'^Sqrf6tt*#x.?>ix-6o l/-eoT-fe*55:e>, ER 
T'-£fi££ftfcHN{4 in situ T*l»^>^;u££/&T- ic&So -£CT% # 
»^msaj* L9R HN £/BOTCft£ffc§Ebfco 

FlUffllSf V621I APP cDNA i: L9R HN (HNR) cDNA ^h7>77^h Lfcifi 
0§Ji, V621I APPcDNA £J*8n? ^7^71^ h U&«WSfcH«©8VV|fflJgJEj&» 
«&£ftfc (*lfeb->) 0 V621I APP cDNA t HNR cDNA ^hv>^73i^h 

\,tzmm(Dmumts &m&izswtfift&?z>t%±\zwmznz>ztfrt>. mm 
^x^m^titzmmzmmrBm s ^ztt^^izmm^titzoZtit\tMmmz 
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, mf&ftinsMlLZmimlrZt, V642I APP cDNA*HUDi£{*T- h?>X7*9 v 

Lx^mm^mm^nt^ztifi^mLtz hnr cdna*^eb 

ai 



transfectionft L. 


13.2±0.7 


pcDNA + pFLAG 


10.3±2.0 


pcDNA 








11.5±0.6 


V642I APP + pFLAG 


52.2±1.5* 


V642I 


APP 






53.7±2.3 


V642I APP + pHN 


17.6±2.2 


V642I 


APP 


+ 


sHN 


14.4±1.2* 


V642I APP + pHNA 


53.2±0.6 


V642I 


APP 


+ 


sHNA 


52.5±3.0 


V642I APP + pHNR 


52.0±2.1" 


V642I 


APP 


+ 


sHNR 


17.7±2.2* 


V642I APP + pHNR + sHN 


15.3±2.0* 



(FlliNBBSl3pcDNA^fc»±V642IAPPcDNA* h7>^7if p-TSlSfcs pFLAG £ tz 
(ipHN^v^^ K (£) *PJB#tC3 h7^7x^7 t-tS^ ZtzmOuH sHN* 

t)JHBBS5E (%) ^«'J^Lfco fflt±3lHl(Z)SliScL,fch7>^7x^5/3>*sJ:V«! ( 
3©¥l*|±S.D.£^to * :V642I APPCJ:*IBIS5Efc»UT*«fc»IM (p<0.01 
K ** : V642I APPCJ:S«BJiSJE^*tbr#**}iplPJ36cb) 

^7*^H**V642I APPST^^^^-f X-r***&»«f Ufett*S5%UT^S. Fll 
Sflflg{C V642I APP cDNAfc b^>*7x* r I, 10/zM(Z)HN«*{*<Z)#ffiTTJg* 
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ztnmfemzmikLtco zvztit, nmwmm^ Met-Aia &?£<x&£. 
nmiz&t)^ m 2 1 izTjkT&siz, m<D%±te&mft&*m&-rz>fc&)tzi£, c 

Val-Lys-Arg-Arg-Ala <i&<T&cfc^;b^ 19#g© Pro lirS^tC 

Pro3-Prol9 T-fctK Ztl* HN-17 (lE^'JM : 2 1) tZtttftzo 

M2 2<D£±^*;M£. 4o©FADiie^tc};SM$fflJia5ElZ^r^5. N3fcS$©3 
^a*^^LfcHN(AN3)^J:7>-HN-17©^$:^UTV%^ 0 HN-17(^±|B© V642I 
APP a^03oOFADjte^t«t?,M?E(3^bT^s +^:7>^3>^Xt5 
rStt£^-r©{c*tU ANS^r^ Ktt^rn©j®fK^tz;ttLT&Mt££^2#a : « 
ofco 1112 2(DftXDJ<l*M£^ 4-=><D¥km<tt<D&*tZ£2>nm®i&mz&tf% 

■^mm-ncD^cDmA^m^miro mh6l ps-i iz jL^mmw.conmzML 
Tits i>£§ tmrnzit^m-nitrntHzmmimTL^ bm^mg.*<&mt tfc 

&m^tz&mftmizi±<&mx-i£*i^z\t*7Fm{,r^%o 

M-l7(D&m< / EmiZ*(Dm&&*M&)T'$)2><Dfr*£ ZlZ&Klstzo Sf, S14G 
©HN-17 (HNG-17) (E^iJ#-^ : 2 4) lOnM 10nM©HNG£ffl^fci§£-£ mm. 4 
o©FADiie^{C <fc 3F1 l|ffllia©*Blia5Ex *J <fc t>'A/? 1-43K «fc S*mt£#i*$*S©*fflJ3& 
5E*3S^fc7'>^rf^--r XT'#SClh#Sglg£;h,fco HNG-17© Pro3*»6 

Prol9 *7?©&aS* 1 o^oAlatCg&U£HNG-17g§^<fc (IE?'J#^ : 2 5~4 

i) &^jesu z5uHA0i-43iz£zmftmmto&<Dmmmzt5ttz®}m*ffl'<tc 

o 02 314, Ala(Cg^bfe^HNG-17^^©^Sa^fflI$!l^©|S:^^T-$)So 
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&g©Pro, 8#g©Cys, 9#g©Leu, 12§g©Leu, 13§g©Thr\ 14#g©Gly 
(iit&tltSer), *5«tV19#B©Pro 0 Z<D&m*. ftfi©££g©f$l!j£35£-r -5 

-£#RrtST-&o£o 3§g©Pro, 8§g©Cys, 14#g©Gly N £cfcDq9#g©Pro 

^nr^-c^s^^ hn^hs* (in2 1) &£n-m&(?)M®T * j mmw 
&mm m 9 1 0 ) x-m ztitz?-* t 1> -a lt^So i4#g©ser*Aia 

{3S^^-^, i:^tSt4^^t)nS(C^^iD.^-r,Gly(3Sai--5 h&5#PrStt#^£ 

111 2 3 ©ft!i©^*;Hi 4 o©FADitl£^o#^ (c J; -5»Fll#M«©*fflJ3S?E^^ 
HNG-17©AlaS$&& (Ala-scanned HNG-17) <D®j$k*M^tzmm*m It H 

£ *x a «j «;« n * miz n -r s t > * =r ^ x a £ * n t m *> n & i: ± < n - 

X'&ZZtWRbfriitt^tzo Ztiit, HKbK AD©M©*gj£o^/7 h^AtC 

FADite^ot 1-431C «fc U §| £*g£ $tiZttmMf®mztt? SHN©^ > * ri 
^f^7 (S14G) j5*V*#T4Zr (C8A) &«tfe£&oHN»*J«:<ZH>-rft 
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HN^-r^ Ytemmmz.i/T.T-i > (Cys) ±ie©51!?> £©Cys£Tv 

^> (Ala) £g&-f •S^rStS&^feo HN^t-^ h-izib'V->-rs 8&©Cys 
ICfe^^SHS^^^fc sHN (DFJ-T-m (C8-C8) T-I±iffl^©^>^ rf^-'f X 
rStttffSTLfco ClCDCi:{±x HN^X^ K©8{£[tMf&1-5Cys^S©SHS©^irp 

CysSeS ©SHgCD fiffli # # ij ^. X^ H ©fSte f£# 5: -5- * ^ © f & § CI i: ** 
LK?^ ^U^r^ h'HNGcD8{fl[©Cys£ft!iCD:r S. ^ISlCliLfetl^ 

F11«£^CD£3U SfcliFll^fflflS^V642I-APP cDNA (l/zg) Sh7>X7x 
^FU 8&cDCys (C8) £f&© pjfg&197 5 ^ ^g£D? *>© 1 o£B& t fclG 
^HtfU K (10nM) (O^fnmilfeo h7>7 7x^i/3>||!ig© 

^ C8£His (@B?'J#^ : 4 6 K Lys (EWSf : 4 8X Sfc&Arg (IH^JM : 

V642I-APP cDNAJ^GDffecDFADge? (3 £ 3,1fflJ!S?EI§^t;:*t-r & 7" 3 
t^XM^i^fe. Fllijfflg§£^0£ tU 1/zgOFADiilS^ ( 

K595N/M596L-APP^ M146L-PS-U £tz\± N141 1-PS-2 cDNA) §h7>77i!?H 

, c8*m<DT$. ymzmmLtzmG^m^v^y^- k uonM) ©^-m^T-Mb 
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«»JE<Z>Jt**M*Lfc 0 *©£«, ^liOCS^His, Lys, SfcliArgfcv^fcffi 
mVHTK ^KtzStftU&HNGM^ U^T-f- KaF114na(Z>#(S«IJB^«|BSt-S 
JS£***U ^©4$ttti:V642I-APP cDNA© h v 7 ^ ^> 3 £>ftfc &© 

tlRiaiT**^fc (EI 2 4 $&st*;i,) 0 

(10nM) O^SET, 25/zM©A/?l-43 fjllLfe. A^«LSMS&072^^fC h U 

Wm<DTv±4 1tft-2tzo *<D&m, C8©His, Lys. *fcttArg«»«:tt % ±«3i; 
EI«fc«Jtt«FII&**Mi©A/? K «fc 3^JJS^£M iTSrStefc^ Ufc(l2 2 4 

C8©His«»f*T?tt, WmKtomm&vmfrKi&TW&btitzo Ztlt><D&m&. 
His, Lys, *fcttArg»o«fflt7$yB^©Ii, ^fcLysSfeliArg-N©g 

tnmm 15] HNGstw*©^ 

HNG (S14G HN) ©gUtCfctK *©##££ ZizMtoZ Z £*»£&liE 
W^fee*s HNGKftbT 2ffiftr&£a R4A/F6A (IBSIS^ : 6 0) £-frSfc x HNG 

c©^'j^r^K«, nd&teTiz&zmtw&fflmvffli&Kitmfr o.inM ©in 

0.3nM©iBftTf3€±tl/^*i-Ufc (@25) 0 HNG©4S@©Arg*J:t>*6#@© 
Phett,**i^fth 'J7i/>fiSrDr7- fe'iiitf** h 'J7y>ffl7Dr7- if 
fc«fc$«7*r;*ft»38Mft (132 5A#«fQ t^Stft, R4A/F6A ©jtftt «t 0 HNG 
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teftMizftisX x ojajatt^^SRitBtt^wv^ aga-hng&, *)*>*?j 

lOOOOOfg * <DJB«K<DA0 ©«HSS*tt £ * 3 ^ 3 WfcJu AGA-HNG# d ti 

& > n v ^t*««sif^ffl £ ^ -ririADgy {±dft£-r*£<$8££*i-r^&^o aga-hng 

ti^mT^V^y^b' Humanin #*l&£ft;fco ^.r^ Ktiu 4«©FAD 

3*JJ#>T©#^T-;fc tK £ 0->-fb$tlfe4${@*lBSa^*3^-t> V642I APP 

N nl-app. ?s-mm&> &&v?s-zmmmz&2>fflv&w,&. * ut40jw»**mi 

ic&^t a/?i-43 iz&zfflJ&W.&Tyf^j-j Xfts, «MS^t:f^ffl U g£*n 

h ^ A£^o|£^H^I;£3fti;T-:£< ll^£ftT^&^o ^(C, HNG # 
lOnM JE&rTADKM*r**M£#tt&^££7>* =f*-f Xt5fcl^I fctt. 

t 7 ^ y y n ^ v — tc icii -r WisaBflS9B©^fii^Bj iz^mx&ztmmiz, mfcfo 

#«fctf«M6fc«rSi4*#UT:fe»K HNG, AGA-HNG, # «fc 6 £*aj£ ft 

T)\syj^^—miz&mir%wmMWt*. : *V3'?z>mt&b.\sX, $. 
tcmtct^7)i^^^^-m^immm^(Dtzisb<D->-Yit^t. vxm&xmmx 
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1. 5£ (I) 

Pro-Xn-(Cys/bXaa)-(Leu/Arg)-Xn 2 -Leu-Thr-(Gly/Ser)-Xn 3 -Pro ( I ) 

(5£*, rcys/bXaaj JiCysSfc^i^ttT- $y i!, r( Le u/Arg)j liLeu^fe^Arg 
, r(Gly/Ser)j teGly£ fej±SerT-& , Xn„ Xn 2 , £ cfctfXnjfi^n^mife&KlO 

£ 3 7* 5 y ggffi J*J £ T ;i/ ^ / W v - £ Mil IT -5 £ MJ f 

2. TIB (a) (b) KgBUBcD* V^r?- K c 

(a) iB^JM : 5-8, 10, 12, 13, 21-24, 2 6-2 9, 32 
, 3 3, 3 7-4 0, 4 6, 4 8, 5 4, & £V 6 0 frfc &.g>i¥ J; t> 

7* 5. y &gg?ijfr 5> & 2> # 'J ^r?- K o 

(b) BB?iJ#-ff : 5-8, 1 0, 1 2, 1 3, 2 1-2 4, 2 6-2 9, 3 2 
, 3 3, 3 7-4 0, 4 6, 4 8, 5 4, & <fctf 6 0 ti> t> & J: t> il^tlS 

7*^ yi£lB?iJK;fc^T, lltliM©7U^m ffA, ^cfctf/ 

3. nm.i®mt(Dtom<Dtiib\zm^z>, ^^i^fctt2tcg3«o^y^7*^K 

o 

8. »#«7Kg3«©lf£«IIIS*ig*U ««3*fc#y^:77-Kfca«£«MS 
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(a) imm 1 7>6 4©0-rn^{zl3®©^';^^ K©#£TT-iifflfl§5E£Ij§ 

(b) aflS^E^^iB^-SX^, ^r^tr^^o 

1 1. m&mit>%4(D^?tifrizi2M<Dxv^7'^h'iz&zwmMj®w > <DMiffl 

iZM?Zib&m<D®m*tkth?2>1jmX'&r>X, 

(a) a^<b^4oJ:Z>lf*Jll 7>^4©^^n*^CBB®©^U^^ K©# 

ffir t- #^m?e £ mm -r s xfi, 

(a) *«K»*j«fcvai*si i*?> 4m^ft*cgB«©*y'vr^ ko^se 

(b) #Mfla?E^^ai-rsxL 

(c) #«iWijis5E*isat*fctt«i»j-r4<b^*aiR"rsxe N &^tt#«E 0 

1 3. It*Jil*6 4©^'rix*(clBm©^'J^7-5 L K^fc(*lf^6lcfB«© 

i 4. #eaflS5EjiiJTO-e$)S> mxmi 3iz§am<Dmmmm,yii 0 

16. 7»y/\4 •?-m(D : ?Wj$itcl*i&mizm^e>i\Z>, flt&Kl 3£gBtt©B 
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18. l?iJM: 4lZtm<Di&£mm^teZUNA£tzl*?<DmWimiZftffitfi} 
1 9. if*Jff 1 4 CD ^TmfrtZlBt&cT);}? U^-r^ K{3^-r 3{b^J©** 
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SEQUENCE LISTING 

<110> Keio University 

<120> Humanin, a novel polypeptide that protects neuronal 
death 

<130> KUV-102DP1PCT1 

<140> 
<141> 

<150> JP 1999-264679 
<151> 1999-09-17 
<150> JP 2000-201456 
<151> 2000-06-29 

<160> 60 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 85 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 1 

aattcaccat ggctccacga gggttcagct gtctcttact tttaaccagt gaaattgacc 60 
tgcccgtgaa gaggcgggca ggtac 85 

<210> 2 
<211> 77 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 2 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catggtg .77 



<210> 3 
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<211> 79 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

ctgcccgcct cttcacgggc aggtcaattt cactggttaa aagtaagaga cagctgaacc 60 
ctcgtggagc catgtggtg 79 

<210> 4 
<211> 75 
<212> DNA 

<213> Homo sapiens 

<220> 
<221> CDS 
<222> (1)..(72) 

<400> 4 

atg get cca cga ggg ttc age tgt etc tta ctt tta acc agt gaa att 48 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 

1 5 io 15 

gac ctg ccc gtg aag agg egg gca tga 75 
Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 5 
<211> 24 
<212> PRT 

<213> Homo sapiens 
<400> 5 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 6 
<211> 34 
<212> PRT 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: artificially 
synthesized sequence (sHN-FLAG) 

<400> 6 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala Gly Thr Asp Tyr Lys Asp Asp Asp 
20 25 30 

Asp Lys 



<210> 7 

<211> 24 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNR) 

<400> 7 

Met Ala Pro Arg Gly Phe Ser Cys Arg Leu Leu Leu Thr Ser Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 8 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG) 

<400> 8 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 9 
<211> 24 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNA) 

<400> 9 

Met Ala Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Ser Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 10 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 10 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He 
1 5 io 15 

Asp Leu Pro Val Ala Ala Ala Ala 
20 

<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 11 

gggtgttgag cttgaacgc 

<210> 12 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaNl -Human in) 
<400> 12 

Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp 
15 10 15 

Leu Pro Val Lys Arg Arg Ala 
20 

<210> 13 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2-Humanin) 

<400> 13 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro Val Lys Arg Arg Ala 
20 

<210> 14 
<211> 21 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN3-Humanin) 

<400> 14 

Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro 
15 10 15 

Val Lys Arg Arg Ala 
20 

<210> 15 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaN4-Humanin) 
<400> 15 

Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val 
1 5 10 15 

Lys Arg Arg Ala 
20 

<210> 16 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN5-Humanin) 

<400> 16 

Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys 
1 5 10 15 

Arg Arg Ala 

<210> 17 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN6-Humanin) 

<400> 17 

Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg 
1 5 10 15 

Arg Ala 

<210> 18 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
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synthesized sequence (deltaN7-Humanin) 
<400> 18 

Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg Arg 
15 10 15 

Ala 



<210> 19 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN8-Humanin) 

<400> 19 

Leu Leu Leu Leu Thr Ser Glu He Asp Leu Pro Val Lys Arg Arg Ala 
1 5 10 15 

<210> 20 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 deltaC6-Humanin) 

<400> 20 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

<210> 21 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 

synthesized sequence (deltaN2 del taC5 -Human in; HN-17) 

<400> 21 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 
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Pro 



<210> 22 
<211> 18 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaN2 deltaC4-Humanin) 

<400> 22 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu He Asp Leu 
15 10 15 

Pro Val 



<210> 23 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (deltaC4-Humanin) 

<400> 23 

Met Ala Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ser Glu lie 
1 5 10 15 

Asp Leu Pro Val 
20 

<210> 24 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (HNG-17) 

<400> 24 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu lie Asp Leu 
1 5 10 15 
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Pro 



<210> 25 
<2U> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 25 

Ala Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 26 

<211> 17 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 26 

Pro Ala Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 27 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 27 

Pro Arg Ala Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 
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Pro 



<210> 28 

<211> 17 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 28 

Pro Arg Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 29 

<2U> 17 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 29 

Pro Arg Gly Phe Ala Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 30 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 30 

Pro Arg Gly Phe Ser Ala Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 
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Pro 



<210> 31 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 31 

Pro Arg Gly Phe Ser Cys Ala Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 32 

<211> 17 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 32 

Pro Arg Gly Phe Ser Cys Leu Ala Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Pro 



<210> 33 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 33 

Pro Arg Gly Phe Ser Cys Leu Leu Ala Leu Thr Gly Glu He Asp Leu 
15 10 15 
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Pro 



<210> 34 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 34 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Ala Thr Gly Glu He Asp Leu 
1 5 10 15 

Pro 

<210> 35 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 35 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Ala Gly Glu lie Asp Leu 
1 5 10 15 

Pro 

<210> 36 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 36 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Ala Glu He Asp Leu 
1 5 10 15 
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Pro 



<210> 37 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 37 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Ala He Asp Leu 
1 5 10 15 

Pro 



<210> 38 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 38 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu Ala Asp Leu 
1 5 10 15 

Pro 



<210> 39 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 39 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Ala Leu 
15 10 15 



WO 01/21787 



14/21 



PCT/XPpO/06314 



Pro 



<210> 40 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 40 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Tbr Gly Glu He Asp Ala 
15 10 15 

Pro 



<210> 41 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 41 

Pro Arg Gly Phe Ser Cys Leu Leu Leu Leu Thr Gly Glu He Asp Leu 
15 10 15 

Ala 



<210> 42 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 42 

Met Ala Pro Arg Gly Phe Ser Asp Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 



<210> 43 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 43 

Met Ala Pro Arg Gly Phe Ser Glu Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 



<210> 44 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 44 

Met Ala Pro Arg Gly Phe Ser Phe Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 



<210> 45 
<211> 24 
<212> PRT 

<213> Artificial Sequence' 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 45 

Met Ala Pro Arg Gly Phe Ser Gly Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 46 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 46 

Met Ala Pro Arg Gly Phe Ser His Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 47 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 47 

Met Ala Pro Arg Gly Phe Ser He Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 48 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 48 

Met Ala Pro Arg Gly Phe Ser Lys Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 49 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 49 

Met Ala Pro Arg Gly Phe Ser Leu Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 50 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 50 

Met Ala Pro Arg Gly Phe Ser Met Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 51 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 51 

Met Ala Pro Arg Gly Phe Ser Asn Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 52 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 52 

Met Ala Pro Arg Gly Phe Ser Pro Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 53 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 53 

Met Ala Pro Arg Gly Phe Ser Gin Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 54 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 54 

Met Ala Pro Arg Gly Phe Ser Arg Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 55 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 55 

Met Ala Pro Arg Gly Phe Ser Ser Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 56 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 56 

Met Ala Pro Arg Gly Phe Ser Thr Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 57 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 57 

Met Ala Pro Arg Gly Phe Ser Val Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 58 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 58 

Met Ala Pro Arg Gly Phe Ser Trp Leu Leu Leu Leu Thr Gly Glu He 
15 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 59 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 59 

Met Ala Pro Arg Gly Phe Ser Tyr Leu Leu Leu Leu Thr Gly Glu He 
1 5 10 15 

Asp Leu Pro Val Lys Arg Arg Ala 
20 

<210> 60 
<211> 24 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence (AGA-HN) 

<400> 60 

Met Ala Pro Ala Gly Ala Ser Cys Leu Leu Leu Leu Thr Gly Glu lie 
15 10 15 
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Asp Leu Pro Val Lys Arg Arg Ala 
20 
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